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PART ONE 
DESIGN / STRUCTURE / TESTING - 








INTRODUCTION 


The second book in the Air Force 
Legends series is the North American 
F-86D/K/L “Sabre Dog”. The impor- 
tance of this single seat all-weather 
bomber/interceptor has been always 
overshadowed by the Korean War 
vintage F-86A/E/F series of day fight- 
ers. Production of F-86Ds alone 
accounted for 2,506 aircraft. Al- 
though un-glamorous compared to its 
day fighter brother, the “Dog” was 
responsible for several world speed 
records. The F-86D/K/L will be cov- 
ered in two volumes; this, the first, will 
cover its design/testing/structures. 
The second volume will cover 
squadron service and markings, both 
foreign & domestic. 
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NORTH AMERICAN HAS BUILT MORE AIRPLANES 


SABRE JETS 


Today there are more F-86D Sabre Jets fly- 


FRONT COVER 

General Electric color ad for the J47 jet 
engine and the F-86D. (General Electric 
via Scott Bloom) 


BACK COVER 

Top, F-86K prototype 54-1231 taxis 
with drag chute open. (Boeing 
Historical Archives) Bottom, Fiat built 
F-86K rolls off the factory assembly 
and is being prepared for a factory test 
flight. (Boeing Historical Archives) _ 


Below, North American period ad 
about the F-86D Sabre Dog (via Don 
Spering, Aviation In Review) 
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Latest in North American's famous Sabre 





inq on active duty than all other interceptor- family is the new F-86K, cannon-armed si 


types combined. North American Sabre Jets of the F-86D, which is now in production 











are the winged backbone of our nation’s con- 
tincental defense system and the defense system 
of many of our allies throughout the world. Day 
or night, fair weather or foul... F-86D's are 
ever alertio intercep{ any possible invader. 
The “D" was the Air Force's first one-man all- 
woather interceptor. Capable of 650 m.p.h. plus 
speeds, it carries 24 Mighty Mouse rockets, 
each able lo destroy any known type of bomber. 
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will soon join NATO forces in Europe's 4 
defense. Both the “D' and ‘“K"’ are prime 
examples of North American Aviation's un- 
surpassed ability to design and produce the 
planes to meet America’s defense needs. 

Research and development keep North 
American foremost in aircraft, rocket engines, 
guided missiles, electronics and peaceful ap- 
plications of atomic energy. 


ENGINEERING AHEAD FOR A BETTER TOMORROW 
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NORTH AMERICAN F-86D/K/L “SABRE DOG” DEVELOPMENT AND TESTING 


F-86D CUTAWAY 


Rapid development of fighter design 
had been the rule during the decade 
of the ‘40s, and so it was not surpris- 
ing to find an all-weather interceptor 
version of the F-86 on the drawing 
boards early in the Sabre’s history. 
The F-86D began as the NA-164 on 
28 March 1949, when the company 
initiated engineering design of an all- 
weather interceptor version of the F- 
86. When the US Air Force showed 
immediate interest, engineering was 
begun on 7 April 1949 on the produc- 
tion version, NA-165. Mock-up con- 
struction was started on 1 June 1949. 


The idea of the F-86D was to pro- 
vide an interceptor with radar for all- 
weather capability and an afterburner 
for extra boost to speed and climb. 
Up to that time, all-weather fighters 
had been two-seater aircraft, but the 
F-86D was to be the first single-seat 
all-weather interceptor in any country. 


The whole concept of a single- 
seat interceptor required electronic 
systems sufficiently sophisticated to 
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replace the second man. Target loca- 
tion, fire control, and much flight con- 
trol was to be accomplished by “black 
boxes”. A J47-GE-17 with afterburner 
was provided with an electronically- 
controlled fuel scheduling system 
which would relieve the pilot of the 
necessity to watch engine behavior 
constantly. General Electric and North 
American co-operated for two years 
to develop and perfect a single throt- 
tle-lever control, working through an 
electronic fuel selector which deter- 
mined the amount of fuel fed to the 
engine, and correlated the entire 
engine and afterburner behavior for 
optimum efficiency. The main advan- 
tages of this system were the 
extremely rapid responses of the 
engine to changes of throttle setting 
and the simplification of operating 
technique. 


By September 1949, plans called 
for a 50-kilowatt radar on early air- 
craft, to be replaced by a 250-kilowatt 
set later. Instead of guns, 2.75 -inch 
rockets would be used to attack 
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enemy bombers, although a 20mm 
gun installation would be studied as a 
stand-by plan. An automatic pilot 
would be provided, additional internal 
fuel would be required to feed the 
thirsty afterburner, and _ self-sealing 
protection would be removed from the 
fuel tanks to save weight. 


Other changes included a 
“clamshell” canopy hinged at the rear 
for easier ejection, the combination of 
stabilizer and elevator into one mov- 
able surface, completely hydraulic 
controls, and a Zero Reader for blind, 
instrument landings. The most dis- 
tinctive change, of course, was lower- 
ing the nose air intake to make space 
above it to install a 30-inch fiberglas 
radome covering the 18-inch antenna 
of the AN/APG-36 search radar. A 
long fuselage accommodated the 
J47-GE-17 afterburner. In February 
1950, a firm choice of rocket arma- 
ment was made, and the 20mm gun 
option was dropped. 


A letter of contract for two YF- 





At left, typical North American publici- 
ty photo of a female employee painting 
F-95A on the nose of the prototype 
Sabre Dog. The two prototypes were 
fitted with standard F-86 day-fighter 
sliding canopies. Note the pitot tube 
was mounted inside the intake. (NAA) 
Below, the first prototype, serial num- 
ber 50-577, on Muroc Dry Lake in 
December 1949 prior to its first flight. 
No radar was fitted in the prototypes 
and the radome was made of machined 
metal. (NAA via Bill Simone) 











86Ds (NA-164) and 122 F-86Ds (NA- 
165) was made out on 7 October 
1949, shortly after news of the first 
Soviet atomic bomb. Negotiations for 
a final fixed price contract had fixed a 
price of $380,232 for each of the first 
37 aircraft. A formal contract was 
approved on 2 June 1950, with 31 
additional aircraft added to bring the 
production total to 153. 


By this time, the NA-165 was 
designated F-95A, for hardly 25% of 
the original F-86 components (princi- 
pally the wings and landing gear) 
remained. On 24 July 1950, the des- 
ignation reverted to F-86D for pro- 
curement reasons. 


Meanwhile, responsibility for the 
development of a fire control system 
had been passed to the Hughes 
Aircraft Corporation, which on 18 
November 1949 proposed that the 
rocket attack be made from a lead 
collision course, instead of the tradi- 
tional pursuit curve. A highly sophisti- 
cated system, the E-4, was being 
developed for this purpose. Until the 
250-kw E-4 was available, the less 
complex 50-kw E-3 system would 
equip the first 37 (F-86D-1) produc- 
tion aircraft. Both YF-86D prototypes 
would be flown without the fire control 
system in order that flight testing 
should not be delayed. 


The first YF-86D, 50-577, went to 
Muroc on 28 November 1949 and on 
22 December made its first flight, 
piloted by George Welch. From that 
date until the end of 1950, North 
American made 74 flights to evaluate 
engine electronic flight control and 
test afterburner functioning. No arma- 
ment or fire control was yet available, 
and F-86A conventional controls and 
canopy were still fitted. The tail sur- 
faces were those originally designed 
for the YF-93. The early version of the 
J47-GE-17 was limited to 5,000 
pounds thrust, 6,650 pounds with 





Ait left, the original exhaust cone of the 
YF-86D was much larger than that of 
the F-86 day fighters. Different tail con- 
figurations were heavily tested on the 
D models in an effort to improve flight 
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characteristics. (NAA via Bill Simone) 
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Above, the first YF-86D, with George 
Welch at the controls, prepares for its 
first flight on 22 December 1949. The 
intake pitot tube was replaced by one 
on each side of the lower fuselage. 
(NAA via Bill Simone) 





afterburner. Production engines pro- 
duced 5,425 pounds thrust, with 
7,500 pounds thrust with afterburner. 


Fire control specifications for the 
E-3 and E-4 systems were prepared 
by Hughes and approved by the Air 
Material Command on 17 February 





At right, 50-577 from below with 
exhaust instrumentation fitted. Note 
the NACA-style flush inlet on the belly 
between the two wings. (NAA via Craig 
Kaston) Below, side view of 50-577 
with the exhaust pressure’ rack 
installed (NAA via S. Nicolaou) 











1950. The prototype E-3 system was 
received at North American on 26 
May 1950, and, after some changes, 
was installed in the second YF-86D 
(50-578) and tested during 
September. The nose gear refused to 


come down on one of these flights, 
and the aircraft was damaged on 
landing at Edwards. Repairs were 
made, and on 17 October 1950 the 
aircraft went to Hughes for nearly two 
years of development testing of the 


YF-86D 50-578 


NUMBER TWO 





At left, the second YF-86D on roll-out 
at Los Angeles. (NAA via Bill Simone) 
Below, North American employee 
inspects the original large exhaust 
cone on the number two YF-86D. The 
thin aft fuselage stripe was red. (NAA) 


Bottom, 50-578 in flight with nose test 


boom fitting installed in the metal test 
radome. (NAA via Bill Simone) 


" UBAIR Force 





fire control system. 


The retractable rocket rack, con- 
taining twenty-four 2.75-inch folding- 
fin rockets, was fitted to the first pro- 
totype which then went to Inyokern, 














Above, YF-86D 50-578 from above right showing two NACA-style flush inlets on the upper rear fuselage and instrument booms 
on each wing tip. (NAA via S. Nicolaou) Below, shortly after installation of the E-3 fire control test system in 578, the aircraft 
made a forced landing with non-extended nose gear. (NAA via Bill Simone) 
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Above, test firing of 2.75-inch folding 
fin rockets from F-86D 50-574. (USAF 
via Barry Miller) 


At left, 2.75-inch folding fin rockets as 
tested and used in the F-86D. Once 
fired, the fins were deployed aerody- 
namically. (NAA) 


the Navy’s rocket range at China 
Lake, California. Developed by the 
Navy, the 2.75-inch rocket had a 
7.55-pound warhead, a velocity of 
2,500 feet/second at burnout, and a 
range of 4,500 yards. When these 
were fired in February 1951, it was 
said that the YF-86D was the first jet 
to fire air-to-air rockets, but this would 
be challenged by B-17 crewmen who 
remember the 5-cm rockets streaking 
at them from Me. 262s back in 1945! 


The FFARs (folding fin aerial 
rockets) were fired in groups, or in 
salvo from the launcher which took 
but one-half second to extend. 
Continued tests at Edwards in May 
1951 justified confidence in the new 
systems and, with the Korean war 
intensifying fears of a direct attack on 
the United States, the Air Force 
planned quantity procurement. 


Above left, original rocket tray as test- 
ed on YF-86D 50-577. Additional fit- 
tings and braces were added on the 
production versions. (NAA via Bill 
Simone) 


At left, firing test stand for the F-86D 
rocket tray. This tray had three rows of 
rocket tubes. (NAA) 





FIRST PRODUCTION F-86D-1, 50-455 


An order for 188 F-86D-20s 
received the North American designa- 
tion of NA-177 on 15 November 1950, 
and the final contract was approved 
by the Air Force on 11 April 1951. An 
F-86G project, the NA-173, had 
begun on 1 August 1950, but in May 
1951 another F-86D contract was 
substituted. Final approval was 
received on 18 July 1951 for 638 F- 
86D-25 to D-35 aircraft. Fixed price, 
including an estimated 8% profit, was 
to be 86 million dollars, or $145,966 
each without government-furnished 
equipment. The great increase in cost 
of such sophisticated fighters is illus- 
trated by the fact that the 600th day 
Sabre cost about $100,000 complete, 
and the P-51H about $20,000. Cost of 
raw materials alone, for the fighters, 
had increased nearly four times. 


By now, 979 production F-86Ds 
were on order, and the first F-86D-1, 
50-455, was accepted by the Air 
Force in March 1951, with the second 
and third accepted in June. These air- 
craft showed the production configu- 
ration, with clamshell canopy, 
increased vertical tail surface, and the 
“all-flying”’ horizontal tail which had 
been lowered slightly. 


On the new tail, the conventional 
horizontal stabilizer and elevator 
were replaced by a single horizontal 
surface actuated by a new hydraulic 
power-control system with artificial 
feel for the pilot. This resulted in a 
more positive longitudinal control, 
eliminating the phenomenon of con- 
trol reversal at high subsonic speeds. 


At right, the first production F-86D-1 
50-455 at Muroc Dry Lake. It was deliv- 
ered with a metal radome, as the 
intended E-3 system was not available. 
The production clamshell canopy and 
flat windscreen were fitted. The pro- 
duction tailcone and fairing were dif- 
ferent from the prototypes’, and would 
be re-configured over and over before 
a final design with speed brake com- 
partment was settled on. The nose was 
fitted with a pipe-like mounting tube 
for use with various test booms. (NAA 
via Steve Ginter and Bill Simone) 





The system was very sensitive, and it 
was soon discovered that the pilot, 
below 20,000 feet at .8 to .9 Mach 
number, could inadvertently induce a 
violent oscillating pitching maneuver. 
Some system changes, and care in 


piloting, reduced this difficulty, but 
the F-86D always required precise 
flying. Recovery from these oscilla- 
tions, fortunately, could be accom- 
plished simply by releasing the 
stick. 





Above, the first production D-1, 50-455, 
with the very long airspeed nose test 
boom fitted. (via Bill Simone) Below, 
North American test pilot climbs into 50- 
455 for a test flight. Note his wingtip 
shoes. The early “D”’s were delivered 
without an anti-glare panel. (NAA) 








SECOND PRODUCTION 


F-86D-1 50-456 





Performance of the F-86D-1, 
despite an empty weight of 13,677 
pounds and a combat weight of 
16,292 pounds, included a top speed 
of 692 mph at sea level and an initial 
climb of 12,200 feet per minute. This 
was less than the 707 mph speed 
expected at contract time in June 
1950, from an_ aircraft originally 
expected to weigh just 12,470 pounds 
empty and 15,290 pounds at combat, 





Above right, the second production F- 
86D-1, 50-456, in flight after the pre- 
production E-3 fire control system was 
installed and the metal radome was 
replaced by a standard fiberglas unit. 
The aircraft was then bailed to Hughes 
to develop the system. (NAA) Below, 
the second D-1 at Hughes. Note that 
the corner of the national insignia 
extends onto the slat. (NAA via Craig 
Kaston) 











but was still a good deal faster than 
the contemporary Northrop F-89C 
(650 mph) and Lockheed F-94C (640 
mph). The speed advantage was, of 
course, the result of the single-seat, 
swept-wing layout, and resulted in the 
F-86D being chosen for two-thirds of 
Air Defense Command Wings. 


Atypical Sabre Dog local defense 
mission consisted of a two-minute 
warm-up and taxi, followed by two- 
minutes for take-off. The aircraft 
would lift off at 143 mph and com- 
mence an 11 minute climb to 45,000 





ft in full afterburner. Once at altitude, 
the F-86D would have enough fuel for 
five minutes combat at full power and 
forty minutes of loiter time before 
landing. 


Flight maneuvers could be made 
at all speeds with relative ease. The 
rate of roll was high, and dives were 
made at as high a Mach number as 
1.17 at 30,000 feet, without ill effect. 
Glide distance, with dead engine, was 
about 10 miles for every 5,000 feet of 
altitude at 213 mph indicated air 
speed. 
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Above, North American family photo at 
Muroc Dry Lake. At left is an F-86E, in 
the center is an F-86D-1, and the F-86H 
is on the right. (NAA via Craig Kaston) 
Bottom, Air Force all-weather fighter 
family photo of the F-86D, F-94 and F- 
89. (via Tony Landis) 


Vital to the F-86D’s success was 
its electronic fire control, and that, 
unfortunately, was just what was 
missing in the first three production 
aircraft. Scheduled for October 1950, 
the first production E-3 system was 


not actually received by North 
American until July 1951. Delays with 
this and other systems kept F-86D-1 
acceptances at a low rate. The fourth 
aircraft was accepted in September 
1951, but the 37th and last F-86D-1 
was not delivered until October 1952, 
three years after the original letter 
contract. 


The more complicated E-4 fire 
control for the remaining D’s present- 
ed even greater difficulties. Received 
three months late, in December 1951, 
the first production E-4 system had 
various. malfunctions, and had a 
power output of 180-kw instead of 
250-kw. Extremely poor quality con- 
trol was exhibited in these first few 
specimens, including incorrect wiring, 
wrong tubes and screws, and loose 
hardware. Some systems had to be 
returned to the sub-contractors for 
repair, and eleven further changes 
were ordered by the Air Force. On 13 
July 1952, the first E-4 equipped air- 
craft, the F-86D-5 (50-492), was 
delivered for thorough testing of the 
system. 


North American’s assembly line 
produced one block of aircraft after 
another. The 26 F-86D-5s were fol- 


Below, Hughes E-3 fire control 
equipped F-86D-1, 50-462, in flight. 
Note that the olive-drab anti-glare 
panel in front of the canopy has been 
added. (Edwards AFB History Center) 


At right, Hughes B-25 (42-9509) fitted 
with an F-86D radar and nosecone. 
Below, in September 1951, Hughes had 
more than a dozen B-25s involved in 
the E-3 and E-4 development pro- 
grams. Some utilized fiberglas noses 
and some used plexiglass noses. 
(Hughes via Paul Freiler) 
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lowed by 36 F-86D-10s which intro- 
duced a power-operated rudder with- 
out trimtab. Single-point ground refu- 
eling for faster turnaround was includ- 
ed in the 54 F-86D-15s, which com- 
pleted the first contract (NA-165). The 
188 F-86D-20s of the NA-177 con- 


tract, beginning with 51-2944, added 
a fuel filter deicing system, while 88 
F-86D-25s introduced provision for 
using the 120-gallon drop tanks for 
extended combat missions instead of 
ferry trips only. 
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Above, three E-3 equipped F-86D-is 
(50-460, 462, 469) in flight over 
Southern California. (Edwards AFB 
History Center) Below, six Air Force 
pilots pick up six F-86D-60 aircraft 
from North American’s Los Angeles 
Factory in October 1955. (NAA via S. 
Nicolaou) 





At right top, F-86D-1, 50-4€2, was 
assigned to the Air Force Flight Test 
Center as evidenced by the large yel- 
low placard below the canopy. The ver- 
tical tail is believed to be yellow from 
above the U.S. AIR FORCE lettering to 
the bottom of the fin cap. (Edwards 
AFB History Center) Below right, F- 
86D-5, 50-518, in flight over Southern 
California. (NAA) 


As these airframes were complet- 
ed, long lines of would-be intercep- 
tors gathered at Inglewood during the 
winter of 1952-53 awaiting engines or 
electronic equipment. Project Eng- 
ineer Art Patch reported that, “at one 
time there were more than 320 F-86D 
airplanes parked on the field waiting 
for one or more of the electronic con- 
trol systems such as radar, E-4 fire 
control, auto-pilot, or engine control.” 
Eventually, operational systems were 
available and fitted to the aircraft and 
acceptances could begin catching up 
the schedule. All the F-86D-15s were 
accepted in March 1953, with accep- 
tances increasing until 116 F-86D-20, 
-25 and -30s were taken over in June. 


Three Air Defense Command 
Groups were formed by June 1953 
with F-86Ds (joining seven Groups 
with Lockheed F-94s). Other Groups 
were added as deliveries were made 
of 200 F-86D-30s, which introduced 
an automatic approach coupler con- 
trol, and a manually-operated rudder 
with trimtab reappeared. An omni- 
directional range set replaced the 
zero reader in the 350 F-86D-35s that 
were completed by December 1953. 


Meanwhile, the Air Force decided 
on a public demonstration of its new 
interceptor’s speed. The record set in 
1948 by the F-86A was shattered on 
19 November 1952 by Captain J. 
Slade Nash of Edwards AFB. Flying 


Above right, F-86D-1, 50-459, seen on 
Muroc Dry Lake with an unusual da-glo 
red radome. (Edwards AFB History 
Center) At right, F-86D-5, 50-505, at the 
North American factory. The D-5 model 
introduced the E-4 fire control system. 
(NAA via Scott Bloom) 
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E-4 FIRE CONTROL 
SYSTEM TEST AIRCRAFT 





Above, F-86D-1, 50-494, was the live 
fire test aircraft for the E-4 fire control 
system. It was fitted with six forward 
firing cameras in fairings on the fuse- 
lage, tail and wings. In the photo 
above, 494 is firing a 24 rocket salvo at 
30,000 feet of altitude. Ai left, F-86D-1, 
50-493, was used as the chase aircraft 
for the E-4 fire control system tests. It 
was fitted with an upper nose camera 
fairing which housed two 90° firing 
cameras used to take photos like the 
one seen above. The aircraft was 
painted da-glo red aft of the forward 
canopy frame. At left, left-hand view of 
494 shows the wing-root and side fuse- 
lage camera housings. In this photo 
and the one below, the aircraft has 
been repainted da-glo red overall. 
Below, right side view of 494 shows 
nose, fuselage, tail and wing-root cam- 
era housings and extended belly rock- 
et tray on 18 September 1952. (NAA via 
Bill Simone) 








Above, F-86D-20, 51-2945, over the 
Salton Sea speed course where it set a 
record of 698.505 mph on 19 November 
1952 with Capt. J. Slade Nash at the 
controls. At right, Capt. Nash lands 
after his record 3-km flight. (NAA via S. 
Nicolaou) 

Below, F-86D-30, 51-6112, was 
involved in the next record-breaking 
event, although it was not the record 
setting aircraft that LitCol William F. 
Barnes flew. (via Lionel Paul) 


F-86D SPEED RECORDS 
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At left, LtCol. William F. Barns, the Air 
Material Command Representative at 
North American, with his record break- 
ing F-86D-35. He set a new world’s 
speed record of 715.697 mph over the 
3-km course at the Salton Sea on 16 
July 1953. (NAA via S. Nicolaou) 


the second F-86D-20 (51-2945) over 
a 3-km. course at Salton sea, 
California, at about 125 feet height, 
with a temperature of 76°F, the 
Captain established a new mark of 
698.505 mph. 


This record did not last long, for 
on 16 July 1953, Air Material 
Command production test pilot LtCol 
William Barnes set a new 715.697 
mph record in the first F-86D-35 (51- 
6145) on the same Salton Sea 
course. 


There were two reasons why 
LtCol Barnes, although carrying the 
full rocket load, exceeded the earlier 
speed. One was the 105°F tempera- 
ture prevailing, and the other a modi- 
fied afterburner. High temperatures 
increase the margin between the air- 
craft’s top speed and the compress- 
ibility fringe of the sonic area. Sonic 
speed at 105°F would be 797 mph. 


The afterburner of the J47-GE- 
17, as used on 6145, had been fitted 
with a new fuel flow amplifier and an 
inner ceramic liner in the exhaust 
nozzle to prevent the higher tempera- 
tures from damaging the aft section. 
This modification was later installed 
on 97 production F-86D-35s and all 
subsequent planes. 


The record did not stand long, for 
it was broken in September by a 
Hawker Hunter; a Navy F4D-1 raised 
it on 3 October 1953. On 29 October 
1953, the record was regained by the 
Air Force with the North American YF- 
100 Super Sabre. 


At left, record-breaking F-86D-35, 51- 
6145, flies over the 3-km Salton Sea 
course on 16 July 1953. (NAA via S. 
Nicolaou) 


Above, Phase IV Stability and Control 
Flight Test was completed at Edwards 
AFB in F-86D-20, 51-2945, from 18 April 
through 21 August 1953. Maj. Robert L. 
Stephens and Capt. James Slade Nash 
were the test pilots and Robert C. 
Jackson was the flight test engineer. 
The aircraft’s test boom, radome, and 
tail stripes were white and red. 
(Edwards AFB History Center) At right, 
F-86D-25, 51-5923. (via S. Nicolaou) 


Such advanced performance by 
the F-86D had won two more produc- 
tion contracts. The NA-190 contract 
was approved by the Air Force on 6 
March 1952 and called for 901 F- 


At right, F-86D-35, 51-6173, as seen at 
Willow Run in 1952. (via Norm Taylor) 
Below, the last version of the Sabre 
Dog was the F-86D-60. Externally there 
was little difference between versions 
D-45 and D-60 as they were all com- 
pleted with the drag chute door in the 
tail. (National Archives) 
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DRAG CHUTE INSTALLATION 





Above, prototype drag chute “V” door 
installation on 50-457 on 13 January 
1953. The door on 457 was hinged on 
the right side, whereas all production 
doors were hinged on the left side. 
Above right, production style door in 
the open position on 50-554 with a 
snagged pilot chute. Below, drag chute 
test on 50-457. (NAA via B. Simone) 





HUTE- PILOTGHUTE 


86D-40 and D-50 aircraft. The final 
production order was approved by the 
Air Force on 12 June 1953, and was 
for 624 F-86D-55 and D-60 aircraft 
(NA-202). These were similar to the 
D-40 and D-50 versions, but included 
a new radio. This contract raised the 
final total to 2,504 F-86Ds. 


Deliveries on the NA-190 contract 
began in March 1954, the first block 
being 300 F-86D-40s which were 
powered by the J47-GE-17B of 5,425 
pounds thrust (7,500 pounds with 
afterburner), and added a new glide 
path indicator and exhaust tempera- 
ture gauge to the instrument panel. 


Long landing runs had _ handi- 
capped the F-86D, and a drag chute 
had been recommended as early as 
May 1951. The situation became crit- 
ical in December 1953, when the air- 
craft arrived in Japan for assignment 
to the Far East Air Forces, and could 
not be used because the landing 
strips were too short. 


North American had supplied 
Lockheed Aircraft Corporation with 
drawings and reports on the F-86D 
rocket installation to aid F-94C devel- 
opment, and had later received from 
Lockheed information on the aircraft's 
drag chute. Although a different 
installation had to be designed, the 
information assisted in the develop- 
ment of a 15.6 foot diameter ribbon 





drag chute which was tested on the 


first F-86D-15 (50-544) and on F- DRAG CHUTE INSTALLATION 

86D-1 (50-457). This chute reduced 1.) Tow Line 

the landing roll from 2,550 feet to 19.) Chute Assembly 

1,600 feet, thus increasing the inter- 20.) Bridle, Deployment Bag 
ceptor’s operational scope by making 21.) Bridle, Pilot Chute 

for safer landing in all wet or dry run- 22.) Deployment Bag 

way conditions. 23.) Pilot Chute Assembly 


Drag chutes were fitted on all pro- 
duction aircraft beginning with the F- 
86D-45, starting in April 1954. 
Powerplant of the first 238 continued 
to be the J47-GE-17B, but the 
remaining aircraft completed from 
July 1954 on had J47-GE-33 engines 
with 5,500 pounds thrust at military 
power and 7,650 pounds with after- 
burner. Altogether, there were 1,517 
F-86Ds with the -17 or -17B engines, 
and 987 with slightly improved perfor- 
mance from -33 units. The main effect 
was an improvement in speed at 
40,000 feet from 612 to 616 mph. 


Official performance charts cred- 
ited the -33 version with a maximum 
sea level speed of 693 mph at 49,600 
feet service ceiling, and a climb of 
12,000 feet per minute at sea level, 
reaching 40,000 feet in 6.8 minutes. 


Meanwhile, the Air Force had 
accumulated a stock of various 
blocks of F-86Ds of uneven service 
capabilities. However sparkling this 
interceptor’s performance was, it was 
admitted that the F-86D required 


Below and at right, production style 
drag chute door, safe-latch and lights 
in May 1954. (NAA via Bill Simone) 
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ALL-WEATHER BOMBER KILLER 





Above, AN/APG-37 radar antenna. 
(NAA) 


more pilot training than any other 
USAF plane, including the — six- 
engined B-47! This was because of 
the many functions that had to be 
assumed by a crew of one -- the 
penalty for single-seat fighter perfor- 
mance. There were areas, such as 
Alaska, in which the more conserva- 
tive two-seat, twin-engine layout of 
the Northrop F-89 served more suit- 
ably. 


Flight training included firing rock- 
ets at a target towed 6,000 feet 
behind a B-45. This banner, dubbed a 
“rag” by the pilots, was a 6 by 30-foot 
plastic mesh panel with spinning 





metal discs to reflect the F-86D’s 
radar. Ground controllers would direct 
the pilots to the target: “Il have you on 
my scope, take 270°, target at 39.” 
“OK, | have Judy.” “Splash”. 


The most importantant goal of the 
interceptor’s armament was that it 
have all-weather operation, and that it 
be as close as possible to 100% in 
“kill probability”. The pilot should be 
able to destroy an enemy he cannot 
even see! 


In World War Two, night intercep- 
tors usually located only a minority of 
enemy bombers, and the percentage 
of bombers destroyed was usually 
less than 10%. The speed of jet 
bombers made them even harder to 
intercept, but the nuclear weapons 
they carried made it vital that they be 
destroyed before nearing their tar- 
gets. Inflicting heavy losses on the 
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Above, F-86D-60, 53-4061, test fires a 
rocket salvo. Note, camera pods are 
mounted under the wings and on the 
tail. (NAA via Don Spering, Aircraft In 
Review) 


bombers is not enough, for the enemy 
is unlikely to run out of bombers 
before defenders run out of cities. 
The defender cannot afford to allow 
even one bomber to survive. 


The F-86D and its contempo- 
raries answered this problem with 
three elements: radar target location, 
electronically computed aiming, and 
rockets which destroy an enemy air- 
craft with just one hit. That the E-4 fire 
control system could do this was suf- 


Below, F-86D-40, 52-3846, fires a FFAR 
rocket. (NAA via S. Nicolaou) 


At right, F-86D-60, 53-4061, loaded with 
four GAR-1B Falcon guided missiles. 
Note the unusual shape of the out- 
board pylon. Weight and range restric- 
tions cancelled further testing. (via 
Ray Wagner) 


ficient reward for its often-painful 
development period. 


During the search phase of the 
mission, the AN/APG-37 radar anten- 
na in the nose swept an area 68.5 
degrees left and right of center in a 
3.5 second cycle, and could also 
operate to sweep 33.5° up and 13.5° 
down. Targets could be located up to 
30 miles away, and it was possible to 
use the radar for beacon and terrain 
search up to 230 miles ahead of the 
aircraft. 


When the automatic tracking sys- 
tem indicated there were less than 20 
seconds to go, the pilot steered more 
precisely to keep his dot in a smaller 
circle. He could elect to fire 6, 12, or 
all 24 rockets, and depressed the trig- 
ger switch, though the actual time of 
firing was determined by the comput- 
er. Time of firing depended on the 
point of intersection of target and F- 
86D aircraft paths, the time until the 
target reached that point, and the 
time required for the rockets to reach 
the point. 


At the correct moment, the com- 





puter triggered the firing circuit which 
extended the rocket package in half a 
second, and could fire 24 rockets in 
one-fifth of a second, sending the 18- 
pound FFARs towards a target now 
about 500 yards away. The “mice” 
fanned out, making a pattern most 
likely to obtain the hit neccessary to 
destroy the target. Meanwhile, an “X” 
on the scope indicated to the pilot that 
the rockets had fired, and the rocket 
pack automatically, in 3.3 seconds, 
retracted back into the fuselage. An 
“8” on the scope was a Collision warn- 
ing that the target was less than 260 
yards ahead. 


The traditional pursuit curve 
attack had been neccessary to give 
pilots sufficient time to aim their guns 
and fire enough rounds to down the 
enemy bombers. Several advantages 
were presented by the new lead colli- 
sion course attack. This method pro- 
vided the largest target profile, 
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exposed the interceptor to enemy fire 
for a shorter time, and increased the 
kill probability with the “shotgun” 
effect of the rocket salvo. 


If the E-4 system became inoper- 
ative, or blanked out by low altitude 
ground clutter, a stand-by optical lead 
computing sight was provided, and 
could be used in good visual condi- 
tions. 


A proposal to use Falcon air-to-air 
guided missiles was made_ in 
September 1952, but it appeared that 
installation weight would have short- 
ened endurance too much. 


Below, F-86D-30, 51-5973, was used in 
the Falcon missile feasibility test pro- 
gram. It was armed with two Falcons 
on the inboard pylons and is seen 
dropping its auxiliary 200 gallon wing 
tanks. (via Craig Kaston) 





Relief from the multiplicity of vari- 
ations and technical orders came 
from the decision in December 1953 
to launch “Project Pull-Out’. This 
meant gradually withdrawing all F- 
86Ds from combat units to accom- 





plish the extensive modifications 
which could not be carried out in the 
field. Modifications such as the drag 
chute, the back-log of Tecnical 
orders, and “IRAN” (Inspection and 
Repair As Neccessary) could be 


Above, F-86D-60 as seen from above. 
Note the position of the slats in the 
fully extended position and the wing- 
walk limit line. (National Archives) 





made on an assembly line basis. 


A master plan, approved on 11 
January 1954, scheduled 648 F-86Ds 
for the Sacramento Air Material Area, 
and 480 for North American’s Fresno 
Plant. Aft fuselage sections of each 
aircraft were sent back to North 
American for installation of the drag 
chute mod. The first aircraft re- 
worked was finished on 15 July 1954, 
and Project Pull-Out was completed 
by September 1955. 


Concurrently, F-86D production 
concluded with 301 F-86D-50, 225 F- 
86D-55, and 399 F-86D-60 Sabres, 
all quite similar. When the last F-86D- 
60, 53-4090, was accepted in 
September 1955, the Air Defence 
Command had twenty F-86D wings, 
seven F-89 wings, and three F-94C 
wings. 


Below, maintenance equipment and 
personnel needed to support the Sabre 
Dog. (via Ray Wagner) 


THE F-86D AIRCRAFT 


PRODUCTION BLOCK NUMBERS 


TF-86D (CHASE) AIRPLANES 


Some F-86D-1 and D-5 aircraft 


PROJECT PULL-OUT 


Under the modification program, 


ae saps a ee were redesignated TF-86Ds. The “Project Pull-Out”, all airplanes of the 
F-86D-10 50-518 to -553 modification consisted of the follow- F-86D-10, -15, -20, 25, -30, -35 and 
F-86D-15 50-554 to -576 ing: the radome was replaced with -40 block number designations were 
50-704 to -734 a metal nose; the rocket package changed. These airplanes have been 
F-86D-20 51-2944 to -3131 and hydraulic equipment were redesignated as F-86D-11, -16, -21, - 
F-86D-25 51-5857 to -5944 removed and the exposed opening 26, -31 , “36, and ; -41, respectively. 
F-86D-30 51-5945 to -6144 was covered with sheet metal; and The major identifying feature of the 
F-86D-35 51-6145 to -6262 the E-3 or E-4 fire control system, modification program was the instal- 
51-8274 to -8505 automatic pilot, engine driven alter- lation of the drag chute on these air- 
F-86D-40 52-3598 to -3897 Lae a glide eer and planes. 
-9en. is . marker beacon radio equipment 
ete ee ase a (AN/ARN-14, AN/ARN-5B, RC- DIMENSIONS 
52-9983 to -10176 103D, and AN/ARN-12) were eee ae ee 
F-86D-55 53-557 to -781 removed. Ballast was added to pro- Height ne een 


vide a satisfactory center-of-gravity. 
Performance was generally better 
than the F-86D because 750 
pounds had been removed. 


F-86D-60 53-782 to -1071 
53-3675 to -3710 


53-4018 to -4090 


GROSS TAKE-OFF WEIGHT 
Clean with full fuel & rockets 18,760lbs 
With 2-120 gal drop tanks 20,550lbs 





| MAIN DIFFERENCES TABLE 


$47-GE-17, -178, 
ENGINE OR -33 


BELOW RADOME 
IN NOSE 


ENGINE AIR 
INTAKE DUCT 


iN EMPENNAGE 
ABOVE EXHAUST NOZZLE 
AND BELOW RUDDER* 


DRAG CHUTE 


CANOPY CLAINSHELL 


| HORIZONTAL TALL 


COMBINED INTO GNE 
ACTION 


MOVABLE SURFACE 


COMPLETELY HYDRAULIC 
IRREVERSIBLE CONTROE 


| SURFACE CONTROL 


ENGINE CONTROLS 
| AUTOMATIC PILOT 
ARTIFICIAL FEEL ris 


SIGHT 


ARMAMENT 


£-3 HRE CONTROLT 
£-4 HIRE CONTROLY 
N-9-1 (STAND-BY} 


ROCKETS MOUNTED IN 
RETRACTABLE PALEAGE 


$F-B6D-1 Airplanes 
£P-860-5 ane luter ainplanes 


*F.86D-45 and later airplanes and these 
thanged by T. ©. 17860-2531 





23 


F-86D LEADING DIMENSIONS 


AIRPLANE DIMENSIONS 


NOTE Airplane principal dimensions are 
taken with the landing gear and tires inflated 


to the correct pressures. 


APPROXIMATE GROSS WEIGHTS 
CLEAN AIRPLANE 18,760 POUNDS 
WITH TWO 120- 


GAL DROP TANKS 20,550 POUNDS 


WING 


AIRFOIL 
ROOT........... 
TIP scccsssssonsse 


INCIDENCE 
ROOT ... 
TIP _.-eeeeen 


ASPECT RATIO ...... 
AREAS 


we NACA 0012-64 
a NACA 0011-61 


287.9 SQ FT 
32.9 SQ FT 
- 32.9 SQ FT 

35.4 SQ FT 


HORIZONTAL STABILIZER 


AREA (MOVABLE PORTIONS 
ONLY) -ncsevessscsvecsnserecssnseesenecessseessees 30.9 SQ FT 


VERTICAL STABILIZER 
AREA (EXCLUDING DORSAL 

FIN) 31.0 SQ FT 
RUDDER 
AREA csstscabiscatecccveisonreceseess 559 SQFT 
RUDDER TRIM TAB 


AREA 0.58 SQ FT 


SPEED BRAKE 


AREA (EACH EFFECTIVE 
FRONTAL AREA) .....cssssecssssseoeees 5.42 SQ FT 


25 PERCENT LINE 

















— 
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STATIC GROUND LUNE 


FUSELAGE REFERENCE LINE 


25 PERCENT 
LINE 


F-86D-3-00-69 





VERTICAL STABILIZER 
STA O 


CONTROLS 
52 


AFT SECTION 


279 s—— 


FUS BREAK J 








39 34 35 49 36 47 


ENGINE BAY 


217.4— 


FUS REF PLANE 


37 38 





_ @ 
oN 
> 
! 1 


40 


1624 


eal 
TT 
Hea 
ines 
P= 
Bie 
ia 
Le 


a 
x 
ra 


154.1 
147.4——} 


BAY AFT OF 


PLOTS SEA 


136.6 


1303 
128.5 
124.8 = 
113.5 
110.3 = 
95.2 
93.6—~ 
89.7 
Br 3 
72 
625 


535—— 


[\ 


51 34 49 35 36 


\ 
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INVERTER 


FUSELAGE ACCESS DOORS AND PANELS 1/72 SCALE 


FUSELAGE STATIONS 1/72 SCALE 





WING STATIONS 


HINGE- 


STA O 
25% 


1/72 SCALE 





Radar Equipment Access 
Hydraulic Fitting Access 
Shock Strut Filler Access 
Electronic Control Amplifier 
Marker Beacon Access (LH) 
Radar Equipment Access (RH) 
Radio Equipment Access (LH) 
IFF Radar Access (RH) 
Primary Inverter Access (LH) 
Secondary Inverter Access (RH) 
Engine Control Thrust Sel. (LH) 
Radio Access (RH door) 
Rocket Ground Operation 
Switch and Test Access 

10.) Nose Gear Hydraulic Steering 
Shutoff Valve Access 

11.) Canopy Emer. Release Access 

12.) Oxygen Filler Access 

13.) Engine Electronic Control 

14.) Radar Test Set Access 

15.) Nose Gear Emer. Hyd. Accum. 

16.) External Power Receptacle 

17.) Radar Press. Filler Valve Access 

18.) Electronic Engine Control 

19.) Electronic Engine Control 

20.) External Canopy Locking 

21.) Fuel Filler Access 

22.) Single-point Refueling Nozzle 

23.) Fuel Probe Access 

24.) Lift Accelerometer Access 

25.) Taxi Hook Emer. Release Access 

26.) Hydraulic Tank Filler Access 

27.) Eng. Cont. Emer. Fuel Regulator 
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28.) Anti-icing Line Access 
29.) Generator Lead Access 
30.) Radar Dome Attach Bolt Access 
31.) Fuel Filler Access 
32.) Fuel Tank Filler Access 
33.) Hyd. Ground Test Conn. Access 
34.) Fuselage Break Hyd. Discon. 
35.) Surface Cont. Cable Discon. 
36.) Fuel Probe Access 
37.) Eng. Fwd. Steady-support Bolt 
38.) Emer. Fuel Regulator Access 
39.) Spark Plug Access 
40.) Eng. Duct Disconnect Access 
Inverter External Power Access 
41.) Engine LH Access 
Engine RH Access 
42.) Fuel Booster Pump & Drain Access 
43.) Lower Aft Fuselage Access 
44.) Variable-nozzle Actuator Air Duct 
45.) Radar Test Set Access 
46.) Anti-icing Access 
47.) Fuel Vent line access 
48.) Rear Fuselage Att. Bolt Access 
49.) Rear Fuselage Att. Bolt Access 
50.) Fire-fighting Access 
51.) Thermocouple Conn. Lead Access 
52.) Engine Support trunnion Access 
Dorsal Fin Stab. Sector Access 
53.) Heat & Vent Emp. Anti-icing Line 
54.) Ground Cooling Access 
55.) Rudder Trim Elec. Discon. Access 
56.) Drag Chute Door Link. Adj. Access 
57.) Battery Access 


BELLY ACCESS DOORS 
AND PANELS 
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58.) Emergency Battery Access 

59.) Remote Compass Trans. Access 

60.) Aileron Hydraulic Access 

61.) Trunnion Pin Access 

62.) Gun Camera Access 

63.) Filter-Fire Detector Temp. Pickup 
Electrical Disconnect Access 

64.) Aileron Hydraulic Access 

65.) Aileron Hydraulic Access 

66.) Drop Tank Connection Access 

67.) Aileron Hydraulic Line Access 

68.) Aileron Seal Access 

69.) Flap Actuator Access 

70.) Flap Roller Access 

71.) Flap Roller Access 

72.) Front Spar Wing Access 

73.) Pitot Tube Drain Access 

74.) Booster Pump Drain Access 
Flow Control Valve Drain Access 
Fuel Tank Sump Drain 

75.) Afterburner Pump Drain Access 
Hydraulic Accumulator Valve 

76.) Hydraulic Access 

77.) Hinge Access 

78.) Fairing 

79.) Main Fuel Pump Access 

80.) Aileron Autopilot Servo Access 

81.) Right Side Panel 

82.) Single-point Refueling Equipment 

83.) External Power Receptacle 

Access 

84.) Fuel Tank Sump Drain Access 


1/72 SCALE 





RADAR EQUIPMENT 
ACCESS DOOR 
(HINGE AND LOCKS) 


LATCH ACCESS 
DOORS 
(AIRLOC FASTENERS) 


ELECTRONIC CONTROL 
AMPLIFIER ACCESS 
DOOR 

(SCREWS) 


FORWARD FUSELAGE ACCESS _ PROVISIONS 


FUSELAGE ACCESS PROVISIONS 


GENERAL 


COCKPIT AREA 
(CONSOLE PANELS, 
SEAT, AND FLOORING 
REMOVED) 


CANOPY EMERGENCY RELEASE 
DOOR (HINGED) AND LATCH 
FASTENER 


ENGINE ELECTRONIC 
CONTROL ACCESS 
DOOR (SCREWS) 


STATION 140.2 


RADOME 
(SCREWS) 


KICK STEP 


OXYGEN FILLER 
ACCESS DOOR 
(HINGED) 
TELESCOPING STEP 
(PUSH BUTTON RELEASE) 


ROCKET GROUND OPERATION 
SWITCH AND TEST ACCESS DOOR———~ 
(HINGE AND AIRLOC FASTENER) 


ENGINE CONTROL THRUST 
SELECTOR UNIT ACCESS 
6 DOOR (AIRLOC FASTENERS) 
ELECTRICAL ACCESS 
PANEL (SCREWS) 
NOSE GEAR HYDRAULIC STEERING (~~ MARKER BEACON RECEIVER 
SHUTOFF VALVE ACCESS DOOR ACCESS DOOR PRIMARY INVERTER ACCESS DOOR 
SCREWS (AIRLOC FASTENERS (AIRLOC FASTENERS) 
: = SHOCK STRUT FILLER 
| ACCESS (SCREWS) RADIO EQUIPMENT ACCESS DOOR 
' (AIRLOC FASTENERS) 
ae \ ACCESS PANEL (SCREWS) 


INSIDE 
DUCT 


HYDRAULIC FITTING 
ACCESS (SCREWS) 


GLIDE PATH ANTENNA ACCESS DOOR (LOCK) 





28 





RIGHT SIDE FUSELAGE ACCESS PROVISIONS 


EXTERNAL CANOPY 
LOCKING ACCESS DOOR 
(SCREWS) 


ELECTRONIC ENGINE CONTROL 
ACCESS 
(SCREWS) 
NOSE GEAR MECHANISM 
R 


ACCESS DOO 
(SCREWS) 


ELECTRONIC ENGINE 
CONTROL ACCESS 
(AIRLOC FASTENERS) [7] 


CANTED ,A 
STATION 
140.2 ( 


RELAY 
PANELS ACCESS 


FUSELAGE ACCESS PROVISIONS 
GENERAL 





RADIO ACCESS DOOR 
(AIRLOC FASTENERS) 


SECONDARY INVERTER ACCESS 
DOOR (AIRLOC FASTENERS) 


IFF RADAR ACCESS DOOR 
(AIRLOC FASTENERS) 


RADAR EQUIPMENT 
ACCESS DOOR 
(AIRLOC FASTENERS) 


NOSE GEAR 
ADJUSTMENTS 
ACCESS PANEL 
(SCREWS) 


RADAR TEST SET 
ACCESS DOOR 
(SCREWS) 


RH ACCESS PANEL 
(SCREWS) 


NOSE GEAR EMERGENCY 
HYDRAULIC ACCUMULATOR 
ACCESS DOOR 

(SCREWS) 


LANDING LIGHT ACCESS 
(SCREWS) 


a \\ SHOCK STRUT FAIRING DOORS 
(SCREWS) P oN (HINGED AND ACTUATED) 


NOSE LANDING GEAR WHEEL WELL AND ACCESS HOLES 


INVERTER CHANGE-OVER RELAY ACCESS HOLE 


ROCKET PACKAGE 
(REF) 


NOSE GEAR DOOR 
(HINGED AND ACTUATED) 


SURFACE CONTROL CABLE 
DISCONNECT ACCESS 
(SCREWS) 


FUSELAGE BREAK HYDRAULIC 
DISCONNECT ACCESS 
(AIRLOC FASTENERS) 
HYDRAULIC GROUND TEST 
CONNECTION ACCESS 
(AIRLOC FASTENERS) 
INVERTER EXTERNAL POWER 
ACCESS 

(AIRLOC FASTENERS) 


FUEL FILLER ACCESS DOOR 
(HINGE) 


ENGINE RH ACCESS 
(HINGE AND AIRLOCK FASTENERS) 


GENERATOR LEAD ACCESS 
(AIRLOC FASTENERS) 


STATION 279.3 


FUEL PROBE ACCESS 
(SCREWS) 


(SPRING HINGE) 
FUEL FILLER ACCESS DOOR 
(HINGE) 


ANTI-ICING LINES ACCESS 
(AIRLOC FASTENERS) 


ENGINE CONTROL EMERGENCY FUEL 
REGULATOR ACCESS (SCREWS) 


HYD TANK FILLER DOOR (SCREWS) 


TAXI HOOK EMERGENCY RELEASE 
ACCESS DOOR (HINGE) 


LIFT ACCELEROMETER 
ACCESS (SCREWS) 


FUEL PROBE ACCESS 
HOLES (TYPICAL) 


CANTED 
STATION 
140.2 





CENTER FUSELAGE ACCESS _ PROVISIONS 


FUSELAGE ACCESS PROVISIONS 
GENERAL 


HYDRAULIC FUSELAGE BREAK STATION 279.3 
DISCONNECT ACCESS 
(AIRLOC FASTENERS) 


EMERGENCY FUEL 
REGULATOR ACCESS 
(SCREWS) 


ENGINE FORWARD STEADY- 
SUPPORT BOLT ACCESS 
(SCREWS) 


STATION 187.4 


CANOPY AFT 
FAIRING COVER 
(SCREWS) 


FUEL PROBE ACCESS 
(SCREWS) 


STATION. . ._._ 


DUCT ACCESS DOORS 
(SCREWS) 


POWER TAKE-OFF BAY 


CANOPY RIGGING ACCESS 
(SCREWS) 


OXYGEN AND FUEL LINE 
ACCESS DOORS 
(SCREWS) 


FUSELAGE FWD 


FUEL CELL BAY SINGLE-POINT REFUELING 


EQUIPMENT ACCESS DOOR 
FUEL PROBE ACCESS HOLES (SCREWS) 


(TYPICAL) 
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SURFACE CONTROL 
CABLE DISCONNECT 
(SCREWS) 


SPARK PLUG ACCESS 
(SCREWS) 


ENGINE DUCT DISCONNECT 
ACCESS 
{AIRLOC FASTENERS) 


SINGLE-POINT REFUELING 
NOZZLE ADAPTER 
ACCESS DOOR 

(AIRLOC FASTENERS) 


LH ENGINE ACCESS 
(HINGE AND AIRLOC 
FASTENERS) 


WHEEL WELL ACCESS HOLES 


MAIN LANDING GEAR 
WHEEL WELL 


MAIN LANDING GEAR DOORS 
(HINGED AND ACTUATED) 


AFT FUEL CELL 
ACCESS PANEL 
(SCREWS) 


SHROUDS 
(CHERRY RIVETS) 


FUEL BOOSTER PUMP 
AND DRAIN ACCESS 
DOOR (SCREWS) 


FUSELAGE AFT FUEL 
CELL BAY 





SHROUD 
(SCREWS) 


LOWER AFT 
FUSELAGE ACCESS DOORS 
(AIRLOC FASTENERS) 


ANTI-ICING 
ACCESS DOORS 
(AIRLOC FASTENERS) 


FUEL VENT LINE 
ACCESS 
{AIRLOC FASTENERS) 


RUDDER SECTOR 
ACCESS 
(SCREWS) 


FAIRINGS 
(SCREWS) 


THERMOCOUPLE 
CONNECTOR 
LEAD ACCESS 
(SCREWS) 


FIRE-FIGHTING ACCESS 
DOOR (SPRING HINGE) 








REAR FUSELAGE ACCESS PROVISIONS 


AFT FUSELAGE ACCESS PROVISIONS 
GENERAL 


ANTENNA ACCESS DOOR 
(SCREW >} RUDDER TRIM TAB ELEC- 
TRICAL DISCONNECT ACCESS 
VARIABLE-NOZZLE ACTUATOR passed 
STABILIZER CONTROL ACTUATOR 
ACCESS DOOR (SCREWS) 


Meri 
~ RADAR TEST SET/ 
ACCESS DOOR 


DRAG CHUTE MECHANISM 


ACCESS DOOR 
(SCREWS) \ 


£ 


SHROUD 
(BOLTS) 


HORIZONTAL 
STABILIZER TIP 


(SCREWS) 


SECTOR ACCESS 


rd 
PG1-9 F-86D3 REPAIR 


<4 


] 
REAR FUSELA( 
ATTACH ACCE 
(AIRLOC FAST 
4 f 


BILIZER CONTROL SECTOR 


EMPENNAGE ANTI- 
iS DOOR—LH AND RH 


SPEED BRAKE AND LATCH ACCESS DOOR 
LH AND RH (SCREWS) 


NOSE GEAR EMERGENCY HYDRAULIC 
ACCUMULATOR ACCESS DOOR— 
LH AND RH (HINGE) 


ae DRAG CHUTE ACCESS DOOR 
STA 279.3 (HINGE) 


DRAG CHUTE DOOR 
LINKAGE ADJUSTMENT 
ACCESS DOOR 


BATTERY ACCESS 
DOORS 

(HINGES AND AIRLOC 
FASTENERS) 





ASPIRATOR 
(SCREWS) 


REAR FUSELAGE ATTACHMENT BOLT 
ACCESSES (AIRLOC FASTENERS) 
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. ENGINE CONTROL PANEL 

. ACCELEROMETER 

. MACHMETER 

. OXYGEN SYSTEM WARNING LIGHT 

. LANDING GEAR UNSAFE WARNING LIGHT* 

. ALTIMETER 

. SLAVED GYRO MAGNETIC COMPASS 
FAST SLAVE SWITCH* 

. APPROACH INDICATOR 

. MARKER BEACON INDICATOR LIGHT 

. AIRSPEED INDICATOR 

. CLOCK 

- ZERO READER 

. VOLTMETER 

. LOADMETER (GENERATOR NO. 1) 

. GENERATOR WARNING LIGHTS 

. VOLTMETER SELECTOR SWITCH 

. LOADMETER (GENERATOR NO. 2) 

. ATTITUDE INDICATOR 


F-86D-1 AIRPLANES 
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F-86D-1 INSTRUMENT PANEL 





. LOCKUP INDICATOR LIGHT 

. PITCH TRIM INDICATOR 

- TACHOMETER 

- EXHAUST TEMPERATURE GAGE 

- RIGHT INSTRUMENT SUBPANEL 

. STAND-BY COMPASS 

- VARIABLE-NOZZLE POSITION INDICATOR 
. FUEL PRESSURE GAGE 

- RATE-OF-CLIMB INDICATOR 

- FUEL QUANTITY GAGE 

. OIL PRESSURE GAGE 

. RADARSCOPE 

. FLIGHT CONTROL ALTERNATE SYSTEM 


INDICATOR LIGHT 


. HYDRAULIC PRESSURE GAGE 
. HYDRAULIC PRESSURE GAGE 


SELECTOR 


. TURN-AND-BANK INDICATOR 
- RADAR ANTENNA HANDLE 
. SCOPE PRESENTATION INTENSITY 


CONTROL PANEL 


. FLIGHT CONTROL EMERGENCY HANDLE 
. RADIO COMPASS 


COCKPIT 


INSTRUMENT PANEL F-86D-5 AND SUBSEQUENT AIRPLANES 


1 
2 
3 
4 
5 
6 
fe 
8 
9 
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. ACCELEROMETER 

. ENGINE CONTROL PANEL 

. DRAG CHUTE HANDLE* 

. APPROACH INDICATOR*—COURSE INDICATOR* 
. LANDING GEAR UNSAFE WARNING LIGHT* 

. MARKER BEACON INDICATOR LIGHT 


CLOCK 


. AIRSPEED INDICATOR 

. PITCH TRIM INDICATOR* 

. OXYGEN SYSTEM WARNING LIGHT* 
. ALTIMETER 

. ZERO READER* — SLAVED GYRO 


MAGNETIC COMPASS* 


. RATE-OF-CLIMB INDICATOR 
. ATTITUDE INDICATOR 

. FIRE-WARNING LIGHTS * 

. FUEL PRESSURE GAGE* 


VARIABLE-NOZZLE POSITION INDICATOR* 


. TACHOMETER 
. SLAVED GYRO MAGNETIC COMPASS 


FAST SLAVING SWITCH 


. EXHAUST TEMPERATURE GAGE 


*Some airplanes, see applicable text. 


FORWARD VIEW 


4 S 671 0 2 2 
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. LOCKUP INDICATOR LIGHT* 

. RIGHT INSTRUMENT SUBPANEL 
. STAND-BY COMPASS 

. FUEL FLOWMETER* 


VARIABLE-NOZZLE POSITION 
INDICATOR * 


. LOCKUP INDICATOR LIGHT* 

. CANOPY LOCK HANDLE* 

. FUEL QUANTITY GAGE TEST SWITCH* 
. FUEL QUANTITY GAGE 

. RADARSCOPE 

. GENERATOR WARNING LIGHTS 

. OIL PRESSURE GAGE 

. HYDRAULIC PRESSURE GAGE 

. FLIGHT CONTROL ALTERNATE SYSTEM 


INDICATOR LIGHT 


. HYDRAULIC PRESSURE GAGE SELECTOR SWITCH 

. DROP TANK EMERGENCY JETTISON HANDLE * 

, TURN-AND-BANK INDICATOR 

. RADIO COMPASS* — COURSE BEARING INDICATOR* 
. FLIGHT CONTROL EMERGENCY HANDLE 

- MACHMETER 


F-86D-5 AND SUBSEQUENT 
AIRPLANES 
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INSTRUMENT FUSELAGE SIDE SUBPANELS 


At left, instrument panel photos via Boeing Historical Archives. 


F-86D-1 AIRPLANES 


CANOPY UNSAFE 
WARNING LIGHT 


CANOPY 
SWITCH 


‘COMPASS AND 
CELEROMETER 
IGHT SWITC! 


LEFT 
{ENGINE CONTROL} 


HRU F-86D-30 AIRPLANES, AND F-86D-35 AIRPLANES 


CANOPY UNSAFE 
WARNING LIGHT — 


F51-6145 THRU -6262 AND -8274 THRU -8305 


* F-860-5 through F-B6D-25  . 
Airplanes ’ hatin CANOPBY 
. _ _ Switch 


P-BED-1 00-424 








F-86D-5 AND SUBSEQUENT LEFT-HAND PILOT’S CONSOLE 











Photo below, via Boeing 
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F-86D-35s 51-8306 to 51-8505 and F-86D-40 and SUBSEQUENT SUBPANELS 


‘SUBPANELS 


F-86D-35 AIRPLANES AF51-8306 THRU -8505, AND 
_F-86D-40 AND SUBSEQUENT AIRPLANES __ 


LEFT-HAND PILOT’S CONSOLE LEGEND 


1.) Drop Tank Air Pressure Shutoff Valve 
2.) Anti-G Suit Pressure Regulator Valve 
3.) Map Case 

4.) Cockpit Air Control Panel 

5.) Flight Control Panel 

6.) Manual Ram-Air Lever 

7.) Armament Control Panel 

8.) Ventilation Air Level 

9.) Wing Flap Lever 

10.) Throttle Grip 

11.) E-4 Rocket Firing Control Panel 

12.) Landing Gear Control Panel 

13.) Fuse Panel 

14.) Throttle Friction Lever 

15.) Circuit-Breaker Panel 

16.) Antenna Hand Control 

17.) Cockpit Altimeter 

18.) Pressure Suit Mask Heater Rheostat 

19.) Rudder Lock Handle 

20.) Dual Fuel Pump Warning Light 


eee 


*F-860-35 Airplanes AF51-8397 through -8406 and 
8419 through -8505, and F-86D-40 and 
later airplanes 











RIGHT-HAND PILOT’S CONSOLE F-86D-5 AND SUBSEQUENT 








21 26 18 18 VW 16 18 14 8 Rw 1 


Cockpit photos at right via Boeing Historical Archives. 


YAW DAMPER SWITCH . LOADMETER (GENERATOR NO. 1) 
AUTOMATIC APPROACH COUPLER CONTROLLER* . FUSE PANEL 

CONSOLE PANEL AND FLOODLIGHT SELECTOR SWITCH . LIGHTING CONTROL PANEL 
WINDSHIELD AND CANOPY DEFROST LEVER . RADARSCOPE PRESENTATION INTENSITY 
CONSOLE PANEL AND FLOODLIGHT RHEOSTAT CONTROL PANEL 

RADIO CONTROL PANEL . AUTOMATIC PILOT FLIGHT CONTROLLER 
VOLTMETER SELECTOR SWITCH . CIRCUIT-BREAKER PANEL 

VOLTAGE RHEOSTATS* . OXYGEN REGULATOR 

THUNDERSTORM LIGHT RHEOSTAT* . CANOPY LOCK HANDLE* 

AUTOMATIC PILOT POWER SWITCH* . LANDING GEAR EMERGENCY RELEASE HANDLE 
LOADMETER (GENERATOR NO. 2) 

VOLTMETER 


OO NEO Ae 


*Some airplanes (see applicable text) F-86D-5 AND SUBSEQUENT 
AIRPLANES 


RIGHT SIDE 
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RIGHT-HAND PILOT’S CONSOLE F-86D-5 AND SUBSEQUENT AIRPLANES 





EJECTION SEAT SYSTEM 


oo LAP BELT INITIATOR - 
HOSE * SHOULDER | 
pome SHOULDER BARAT 
: / Harness ¥ 


-- MAINTENANCE 
J\ SAFETY PINS 


PRESSURE 
OSE 


M-6@ LAP BELT 


SAAINTENANCE 
SAFETY PIN 


M-4 LAP BELT 
DELAY INITIATOR 


‘ LAP BELT 
eng ; \ INITIATOR 
omen PERSONAL FIRING LEVER 
Fa LEADS j 
Kum EJECTION | 
GUIDE 
ROLLERS 
LAP BELT 


SEAT HEIGHT | INITIATOR 


ADJUSTMENT _... ; HOSsET 
LEVER nee 
ARMREST 


MAO CATAPULT | THUNDERSTORM | \ / HANDLE 
INITLATOR «= UGHT LEAD j vor PRPOOTRES TS 
TYP. BOTH SiimEs) CTVRICAL 


SEAT 
CATAPULT 
INITIATOR 
HOSES 


MANUAL LATCH ade 2m mee INERTIA. REEL 


“nom HER TIA REEL 
CONTROL CABLE 


‘meme SEAT HEIGHT 
ADJUSTMENT 
ROLLERS 


“S, 


Mou PNERTHA REEL 
: LOCKING HANDLE 
YPICAL LOCKED crypican 
BOTH DES) FRITH SUES ¥ -B6L.- 2-53-28 
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SPEED BRAKE 


LEFT HAND SHOWN; 
RIGHT HAND TYPICAL 


GLT 
UNDERSIDE OF 
DOOR HINGE 


PILOT’S STEP 











J47-GE-17, -17B, OR -33 ENGINE 
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The Model J47-GE-17, -17B 
(F-86D-45 airplanes 52-3898 
through 52-4135) or -33 (F-86D- 
45 airplanes 52-4136 and all later 
versions) turbojet engine was 
characterized by an afterburner 
and a variable-area jet nozzle 
(clamshell). The -17 and -17B 
engines were rated at sea level 
static thrust of 5425 pounds at 
Military Thrust and 7500 pounds 
at maximum thrust. The -33 
engine produced 5550 pounds at 
Military Thrust and 7600 pounds 
at maximum thrust. 





At left, close-up of the variable- 
area clamshell jet nozzle in the 
closed position from _ below. 
Below, afterburner and variable- 
area jet nozzle. At right, left and 
right hand views of the J47-GE-17 
engine (NAA via Bill Simone) 

At right bottom, F-86D-40, 53-884, 
with tail partially removed expos- 
ing the afterburner section. (NAA 
via Scott Bloom) 


S egies: 
gist tcogits 
= 








SEARCH FOR STABILITY, F-86D TAIL MODS 


F-86D #1 50-455 flight summary sheet, flights 26-56, 1951 


Flt Date Pilot Configuration Changes Fit Time 
26 08-25 Lynch standard aspirator,11° cone, .45L/D. 0:35 
27 08-28 Lynch_ ist cut - reworked to .28L/D. 0.25 
28 08-29 Lynch vortex generators added to stab. fillets. 0:30 
29 08-31 Lynch remove vortex gen., rework aspirator to .16L/D. 0:25 
30 09-06 Lynch add tailpipe snubbers. 0:20 
31 09-14 Lynch snubbers removed .051 fillets added. 0:40 
32 09-15 Lynch new aspirator, 16° cone, .15L/D. 0:35 
33 09-20 Lynch #11 aft fuselage installed ADB fillets. 0:25 
34 09-21 Welch none. 0:30 
35 09-22 Lynch shroud joint removed. 0:30 
36 09-24 Lynch _ shroud joint reinstalled, seat wedges added. 0:25 
37 09-24 Darnell none. 0:25 
38 09-24 Baker none. 0:25 
39 09-28 Lynch reworked aspirator to 4° cone 0:35 
40 09-28 Lynch added vortex generators on stab. at 15% & 0:20 


25% chord, on fus. at 15% and 8” aft in line 
45° down and aft. 





41 10-03 Welch removed aspirator and vortex gen. added new 0:35 
aspirator, refaired sides, 4° cone,OL/D. 


42 10-04 Baker none. 0:45 
43 10-04 Darnell none, aborted-nose gear door switch broken. 0:15 
44 10-04 Darnell none, aborted-A/B fuel pressure low. 0:20 
45 10-05 Darnell none. 0:30 


46 10-05 Darnell added vortex gen. on stab. at 15° and 25°, on 0:35 
fus. at 15% stab. chord and 8” aft in line, .45L/D. 
47 10-10 Lynch removed aspirator, added ADB fillets, 11° cone, 0:30 


45L/D. 
48 10-10 Lynch none, broken microswitch on nose gear door. 0:15 
49 10-10 Lynch removed vortex gen. from fus. and stabilizer. 0:20 


aborted-gear unsafe light flickering. 
50 10-11 Lynch none, aborted-main gear door microswitch broke. 0:10 


51 10-11 Lynch none, aborted-gear unsafe light on. 0:15 
52 10-12 Lynch none, performance flight. 0:30 
53 10-12 Lynch added vortex generators as on flight #46. 0:30 
54 10-13 Baker none. 0:30 
55 10-13 Darnell none. 0:30 


56 10-15 Lynch replaced vortex gen. with 2”x25” vanes insame 0:30 
location. added new row on fus. 8” aft of aft row, 
on stab. along 40% chord line. 





The radar nose on the F-86D caused stability problems —p; top, 4° expansion cone aspirator as tested on flight 39. 
with the original tail design, and many fixes were tried, primar- Above, original F-86D tail on 50-455 with tufts installed 
ily on 50-455 & 50-457. The YF-86D, 50-577, also tested a after flight #8 on 6-27-51. Below, overall view of 50-455 
completely new tail that greatly resembled future F-100 tails. with the original tail unit. (NAA via Bill Simone) 
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F-86D-1 50-456 WITH REFAIRED AFT FUSELAGE 








The second production F-86D-1, 
50-456, was installed with a 
“Platypus”-like refaired tail. This 
attempt to improve stability proved 
inadequate, and further testing was 
conducted on 50-455 & 50-457. 





Above, very wide “Platypus” style 
refaired upper fuselage of F-86D-1 50- 
456. (NAA via Bill Simone) Above right, 
side view of the refaired fuselage on 
50-456. (NAA via Bill Simone) At right, 
3/4 rear view of the refaired fuselage of 
50-456. (NAA via Bill Simone) 


Below, early attempt to find a proper 
tail cone configuration was tested on 
the YF-95, 50-577, on 7-6-50. (NAA via 
Bill Simone) 





TAIL MODS TESTED ON F-86D-1 50-457 


F-86D #3 50-457 flight summary sheet, flights 1-20, 1951 


Fit. 


01 
02 
03 
04 
05 
06 


07 


08 


09 


10 


11 


12 


13 


14 


15 


16 
17 


18 
19 


20 


Date 

09-04 
09-21 
09-21 
09-21 
09-25 
09-27 


09-27 


09-28 


10-02 


10-03 


10-06 


10-09 


10-09 


10-11 


10-12 


10-13 
10-14 


10-15 
10-18 


10-19 


Pilot 
Lynch 
Welch 
Hoover 
Darnell 
Baker 
Lynch 


Lynch 
Lynch 
Welch 
Welch 
Baker 


Baker 


Baker 
Lynch 
Baker 


Baker 
Welch 


Welch 
Lynch 


Lynch 


Configuration Changes 

standard aspirator, 11° cone,.45L/D. 
none. 

none. 

none. 

none. 

added vortex gen. on stab. at 15% and 
25% chord, on fus. at 15% stab. chord 
and8” aft in line, 45° down and aft. 
remove vortex generators from stabilizer. 
removed vortex generators from fuselage, 
added non-cambered stabilizer fillet. 
removed non-cambered stabilizer fillet, 
added shoulder fence & ventral fin. 
removed shoulder fence, removed ventral 
fin, added cambered stabilizer fillet. 
removed cambered stabilizer fillet, added 
stabilizer fences. 

removed stabilizer fences, added vortex 
generators on stabilizer at 15% on fus. 

at 5% and 25% stabilizer chord. 

removed vortex generators from fuselage, 
added vortex gen. on stab. at 25% chord. 
removed #8 aft fuselage, added #11 aft fus.- 
ADB fillets, refaired shoulder fillets. 
removed refaired shoulder fillet, added tail 
tufts, added wing tip tuft camera. 

none. 

added vortex generators as on flight #6, 
aborted-RH wing filler cap siphoning fuel. 
none. 

added 2-row vortex generators on vertical 
stabilizer saddle. 

removed tuft cameras. 


Fit. Time 
0:30 
0:30 
0:35 
0:30 
0:25 
0:20 


0:20 


0:20 


0:20 


0:20 


0:25 


0:30 


0:30 


0:20 


0:25 


0:30 
0:05 


0:20 
0:20 


0:30 
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Above, vortex generators as fitted on flight #6. Below left, 
horizontal stabilizer root fillets as fitted on flight #8. Below 
and bottom left, three views of the shoulder fence and ven- 
tral fin installations as fitted on flight #9. (NAA via Bill 
Simone) 






Above, two views of the horizontal stabilizer flow fences as 
installed on flight #11. 


At right, vortex generators on the fuselage saddle as fitted on 
flight #19. 


Below, vortex generators as fitted on flight #21. 


Below right, after flight #21 an additional row of vortex gener- 
ators were added. 


Bottom, vortex generators as fitted on 10-22-51. 

Bottom right, horizontal stabilizer root flow plates were 
installed on each side of the aft fuselage was fitted on 11-8-51. 
(all photos NAA via Bill Simone) 
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DRAG CHUTE COMPARTMENT FILLET VORTEX GENERATOR TESTS 
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Above left, fuselage and stabilizer vortex generators on early 
drag chute test aircraft on 1-13-53. Above, dual vortex gener- 
ators fitted to the fuselage fillet saddle on 5-17-54. At left, 
dual short vortex generators were tried on 6-4-54. Below left, 
a single-row vortex generator was tried on 5-24-54. Below, 
the almost finalized vortex generator arrangement as tested 
during Phase Ill Stability and Control Tests. (all photos NAA 
via Bill Simone) 


Bottom, finalized vortex generator arrangement as utilized on 
all drag chute equipped F-86Ds. (Bob Stollof & USAF) 


VORTEX — 
GENERATORS 








STYLE LOW TAIL REAR FUSELAGE ON /YF-86D 








Above, low-set horizontal tail on YF-86D, 50-577, also neces- 
sitated moving the speed brakes to the upper portion of the 
fuselage. (NAA) Upper right, rear view with speed brakes 
closed. (NAA) At right, head-on view with speed brakes open. 
(NAA via Bill Simone) Below, side view of the low tail test 
mod. Note fuel vent (Sabre drain) facing down under the left 
horizontal tailplane. (NAA) Bottom, 3/4 front view showing 
repositioned speed brakes in the open position. (NAA via Bill 
Simone) 





US aie Foace 
05774 




















Above, 3/4 left rear view of the low-tail 
YF-86D. (NAA via Bill Simone) At left, 
right side view of 577. The low-tail rear 
fuselage incorporated the all-flying 
horizontal tailplane that replaced ele- 
vators in most high-speed speed jet 
aircraft. (NAA via Bill Simone) Below, 
3/4 rear view with speed brakes open. 
(NAA) Upper right, low-tail installed on 
50-455. (NAA) At right bottom, the 
speed brakes on 455’s tail were much 
larger than the speed brakes tested on 
50-577. (NAA via Bill Simone) 


LOW - TAIL F-86D 50-455 


ae 
ee 
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F-86D RADAR OPERATION - TARGET SELECTION AND LOCK - ON 








APG 36 RADAR 
NAA F-86D 


INTERCEPTOR 


PILOTS SCOPE DISPLAY DURING SEARCH AND LOCK-ON 


ON SEARCH RANGE SWEEP 


ANTENNA SCAN 

1S. AUTOMATIC. 

POTENTIAL TAR- 

GETS APPEAR 

AS BRIGHT SPOTS 

ON THE SCOPE. 

THE POSITION OF RANGE GATE 
EACH SPOT ON THE “scriow' Surman 
SCOPE SHOWS THE 
AZIMUTH AND THE 

RANGE OF THE COR- 
RESPONDING TARGET. 
WHEN THE PILOT CHOOSES 

HiS TARGET, HE TURNS 
TOWARD IT AND BEGINS 
MANUAL CONTROL OF THE 
RADAR ANTENNA. 


PILOTS SCOPE DISPEAY DURING ATTACK PHASE 


PHASE I 


TIME CIRCLE 


REMAINS CONST Cone 

IN SIZE THIS es 

ees o Cie 
“aj i 


RANGE GATE vex a, 
@NDICATES Y 
RANGE OF <p t : 


TARGET ON LEFT- 
HAND SCALE) 


TIME TO IMPACT GREATER THAN 20 SEc. 


PILOTS ACTION: 
AFTER LOCK-ON 1S ACCOM- 
PLISHED, THE PHASE T DIS- 
PLAY APPEARS ON SCOPE. 
FROM THIS TIME ON, OPER- 
ATION IS FULLY AUTOMATIC 
AND THE PILOT CAN DE- 
VOTE FULL ATTENTION 
TO FLYING THE AIRPLANE. 


NAA F-86D 


STEERING DOT 

RANGE SWEEP 
(iNDICATES AziImMuTH 
OF TARGET ON 
BotTom SCALE) 


RANGE CLOSURE 
RATE, KNOTS 
@LANKED SPOT ON 
TIME CIRCLE. READ 
ON CIRCULAR SCALE) 


REFERENCE CIRCLE 





(Charts via Bill Simone) 


E-4 FIRE CONTROL SYSTEM 
INTERCEPTOR 


PHASE TL 


TIME CIRCLE 

4 (STARTS SHRINKING, 
INDICATING TIME TO 
IMPACT ON VERT. 


REFERENCE CIRCLE 
(SHRINKS To SMALLER 
SIZE AT START oF 


STEERING DOT 


TO_HAND-TRACK , 
THE PILOT PRESSES 
THE "ACTION’ SWITCH 
AND THE RADAR 

STOPS AUTOMATIC 
SCANNING. WITH 
THE MANUAL CON- 
TROL THE PILOT 
MOVES THE ANTENNA 
TO THE SELECTED 
TARGET. WHEN THIS 
|S DONE, THE ‘ACTION® 
SWITCH IS RELEASED AND 
THE RADAR CONTINUES To 
TRACK THE SELECTED TARGET 
AUTOMATICALLY. THE ATTACK 
DISPLAY APPEARS ON THE SCOPE 
AND THE ATTACK PHASE 1S BEGUN. 


_ TARGET PIPS 


ARTIFICIAL 
HORIZON, 4 
: AND PLECH) 


ZIMIUTH 
(TARGET BEARING 
IN OEGREES) 


PHASE II 
STEERING DOT 


ARTIFICIAL 
HORIZON 





REF ERENCE Cikce 
(FLATTENS To 
STRAIGHT LINE aT 

THE BEGINNING OF 
THIS PHASE) 


THIS PHASE) 


TIME TO IMPACT BETWEEN 20 AND 4% SEC. 


THE PILOT FLIES TO KEEP THE 
STEERING DOT WITHIN THE 
REFERENCE CIRCLE. HE !S 
KEPT INFORMED OF THE 
STAGES OF THE ATTACK BY 
THE INDICATIONS ON THE 
DISPLAY SCOPE. 





TIME TO IMPACT LESS THAN 42% SEC. 


IN PHASE IIT THE PILOT MAIN- 
TAINS WINGS ABOUT LEVEL 
AND STEERS IN ELEVATION 
ONLY. THE POD LOWERS 
AND THE ROCKETS ARE 
FIRED AUTOMATICALLY, 
AFTER WHICH THE “PULL-OUT” 
SIGNAL APPEARS ON THE SCOPE, 

















FUSELAGE RADAR FIRE CONTROL SYSTEM LAYOUT 


BEAM ATTACK 


FIGHTER PATH 


Ne AFTER FIRING 


\ ore PATH 
@ FIRING POINT 
. (AUTOMATICALLY 
COMPUTED) 


oe PHASE IIT 
(2) PHASE 1 


NUMBERS INDICATE TIME TO 
ROCKET IMPACT (SECONDS) 


LINE OF SIGHT 
(RADAR AXIS) 


TYPICAL SCOPE PRESENTATIONS 


PHASE IT Is ELIMINATED 

iF THE ANGLE OFF THE 

BOMBER IS LESS THAN 
APPROXIMATELY 
20° AND THE 
ROCKETS ARE FIRED 
AUTOMATICALLY 
DURING PHASE IF 





RH MAIN RELAY PANEL 

CARMING (ARM GS-1 THROUGH ARM GS-8), SEQUENCE CONTROL 

(ARM F1 THROUGH ARM F7), TRIGGER CONTROL (ARM FT2-1 THROUGH 
ARM FT2-4), AUTO EXTEND (ARM A), AUTO RETRACT (ARM S24), 

AND FIRE CONTROL (ARM FT3) RELAYS] 


INTERVALOMETER— 
PROTECTING RESISTOR 


RH CIRCUIT-BREAKER PANEL 
(ROCKET FIRE, ROCKET CONT, AND 
EMERG JETTISON CIRCUIT BREAKERS) 


STICK GRIP 
(TRIGGER SWITCH, AND 
TANK AND PACKAGE 
JETTISON BUTTON) 


HYDRAULIC SELECTOR VALVE 


HELPER HYDRAULIC 
ACTUATING CYLINDER 


COCKPIT RELAY PANEL 
[SALVO SEQUENCE (V-12 AND V-24), 
EMERGENCY JETTISON (EJ), 
MANUAL EXTEND (E), AND 
JETTISON (J) RELAY. 


DOWNLOCK SWITCH 


ROCKET SYSTEM 


ENGINE SECTION ACCESS 


DOOR RELAY PANEL 
(NOSE STEER & RX CONTROL 
CIRCUIT BREAKER) 


LH CONSOLE 
SWITCH PANEL 
(ARMAMENT MASTER, 
ROCKET PKG OVER- 
RIDE, AND ROCKET 
FIRING SELECTOR 
SWITCHES; ROCKET 
PACKAGE UP, 
ROCKET PACKAGE HOT, 
. AND JETTISON READY LIGHTS) 


a 


INTERVALOMETER 


MAIN RELAY PANEL 
[MONITOR TAKE-OFF OR 
STICK MIC TRANS (MT) 


RELAY] pe 


HELPER 

HYDRAULIC 
ACTUATING © 
CYLINDER 


UPLOCK SWITCH 


JETTISON SOLENOID 


GROUND JETTISON 
SWITCH PANEL 
{GROUND JETTISON SWITCH, GROUND 
LOADING SWITCH, AND GROUND 

TEST TERMINALS) 
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ROCKET PACKAGE CARRIAGE 


ROCKET PACKAGE 
(RETRACTED) 








F-86D OBLIQUE ROCKET FIRING TEST PACKAGE, 25 JANUARY 


a 
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KNEELING NAKA 3-ROW ROCKET TEST POD 





Above, 6° nose down setting on the 
kneeling NAKA pod on 8-31-55. At left, F- 
86D, 52-3598, with Bob Hoover at the 
controls test fires the NAKA pod on 9-9- 
55. The rockets are seen firing through 
the forward fuselage as the pod did not 
fully deploy. Below, visible damage to 
the lower fuselage and intake lip after 
landing. At right top, close-up of intake 
lip showing where two rockets exited. At 
right bottom, close-up of extensive fuse- 
lage damage caused by the premature 
firing. (all photos NAA via Bill Simone) 
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F-86D WING ROCKET POD TESTS 





Above, 12-shot wing rocket pod with sway brace on F-86D, 50-554, on 11 November 
1953. (NAA via Scott Bloom) At left, close-up of wing rocket pod bowed exhaust 
ducts. (NAA via Bill Simone) Below, business end of the wing rocket pod. (NAA) At 
right top, head-on view of 50-554 while fitted with the 12-shot wing rocket pod. 
(NAA) At right, F-86D, 50-598, fitted with 24-shot (12 per side) split rocket pod. (NAA 
via Bill Simone) At right bottom, kneeling rocket pod with reinforced upper box 
installed on 50-598. (NAA via Bill Simone) 











AIR FORCE MISSILE TEST CENTER, PATRICK AFB, FLORIDA 





Above, F-86D, 50-474, was a missile test aircraft assigned to Patrick AFB, Florida, on 5 October 1955. (National Archives) At 
right top, head-on view of 50-474 while assigned to the Air Force Missile Test Center. (via Craig Kaston) Below and at right bot- 
tom, special missile test instrument panel installed in 50-474 while assigned to Patrick AFB. (National Archives) 
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F-86D SIDEWINDER MISSILE TEST AIRCRAFT . 53-4047 





Above, head-on view of F-86D-60 with four Sidewinders and two drop tanks. Below, left and right side views of four 
Sidewinders and their rails. (National Archives) Above right, 4047 fires an inboard Sidewinder. (via Craig Kaston) At right, 
weapons jettison sequence of four Sidewinders with their rails and two drop tanks and their pylons. (NAA via Scott Bloom) 
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SIDEWINDER MISSILE SYSTEMS INSTALLATION 


C-628/ARC-27 <i ngi 
CONTROL PANEL as in : laanine 
LIGHT 


ARMAMENT 


6 a. es MISSILE RELEASE 
‘ a the 7 \\ \ INDICATOR 
Ys Non oF . 


\ 


TRIGGER 
SWITCH 


RH CB PANEL : ¢ 
© ROCKET & MISSILE CONT : ; MISSILE CONTROL PANEL 
@ ROCKET & MISSILE FIRE @ TONE VOLUME 


@ EMER JETTISON @ MISSILE CONTROL 
@ SAFE LAUNCH 
@ MISSILE SAFETY 


MISSILE CB PANEL 

© COMPUTER DC POWER 
@ DC POWER LH 

© DC POWER RH 
e 


AC POWER FUSES 


MISSILE RELEASE COMPUTER 
(COCKPIT FUS STA 56) 


MISSILE JETTISON RELAY 
(COCKPIT) 


SIDEWINDER TIME- 


DELAY RELAY 
_ — (COCKPIT) 


MISSILE ROCKET RELAY 
(COCKPIT) 


PYLON ADAPTER 
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Position missile launcher below pylon, and mate pylon elec- 
trical plug with launcher power supply receptacle. (Remove 
and stow dust caps.) Tighten electrical connectors. PYLON ELECTRICAL PLUG 


LAUNCHER POWER SUPPLY RECEPTACLE 


PYLON ADAPTER 


FINAL PYLON SHAPE 
MOUNTING BOLTS 





Although tested with four Side- 8 missile, missile firing system, missile 
winders, the F-86D/K/L’s _ final jettison system, and missile computer 
Sidewinder arrangement was for two system. 

GAR-8 Sidewinders mounted on 


each wing at buttline plane 50. The The pylon adapter was installed 
GAR-8 guided missile was a super- between the pylon and the wing. This 
sonic, air-to-air homing weapon that adapter points the missile downward 
used passive infrared target detec- 3.7 degrees from the fuselage refer- 
tion, proportional navigation guid- ence line to align the missile with the 
ance, and torque balance control. sight system line-of-sight. The pylon 


adapter, pylon, and launcher were bolt- 
The missile system consisted of a ed to the wing. 
pylon adapter, pylon, launcher, GAR- 





Above, head-on view of F-86D, 51-5938, with two 200 gallon drop tanks installed on 
26 May 1953. Below, side view of 200 gallon tanks. (NAA via Bill Simone) At right, 
with two Falcon missiles installed, F-86D test drops its wing tanks. (NAA) 





NOSE LANDING GEAR AND DOOR 





Below, left hand side view of nose 
gear and door. (NAA via Bill Simone) 
Bottom, right side view of nose gear 
and door. (National Archives) 








MAIN LANDING GEAR AND DOOR 














INSIDE MAIN GEAR DOORS 


| SRS” 
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Photo by Bob Stolloff. 








NORTH AMERICAN F-86K, 


F-86K CUTAWAY 


Twenty-five different nations 
besides the United States used the 
Sabre in one form or other, making 
the F-86 the most widely-used jet 
fighter of the 50s. The bulk of these 
aircraft went abroad under the Mutual 
Defense Assistance Program (MDAP) 
under which the United States provid- 
ed funds to re-equip the air forces of 
friendly countries. 


A good all-weather fighter was a 
pressing need for the NATO coun- 
tries, but plans for the license produc- 
tion of the De Havilland Venom by 
Italy’s Fiat company did not material- 
ize because of the aircraft’s low per- 
formance. On 22 January 1953, the 
Air Material Command _ informed 
North American of official desires to 
produce an all-weather fighter in Italy 
that would be similar to the F-86D, but 
would have a simpler fire control sys- 
tem, four 20mm guns and a crew of 
two. When North American replied on 
30 January, they suggested licensing 
the Italian Company as they had 
Canadian and Australian manufactur- 


EXPORT 


ers, but stated that a two-seat version 
would require very extensive and 
time-consuming redesign. Instead, it 
was suggested that the single-seat 
configuration of the “D” be retained. 


Using the F-86D’s E-4 fire control 
system might compromise its secrecy 
too soon, and would present NATO 
allies with the same electronic main- 
tenance problems that had harassed 
the USAF. Instead, North American 
developed the new MG-4 fire control 
system for 20mm_ guns_ which, 
although less complex, would still use 
the nose radar, and would compute 
and display the course for a lead-pur- 
suit attack on enemy bombers, auto- 
matically giving the pilot his firing 
range and suggested breakaway 
time. These MG-4 systems were built 
at NAA’s division at Downey, a Los 
Angeles suburb. 


Company project NA-205, begun 
on 14 May 1953, prepared the modifi- 
cation of two government-furnished 
F-86D-40 aircraft to the YF-86K con- 
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“SABRE DOG” 





figuration. An agreement with Fiat 
reached on 16 May 1953 provided for 
the license manufacture of the F-86K 
in Italy, and on 18 May a contract 
committed MDAP funds to NAA for 50 
sets of F-86K parts (NA-207) to be 
assembled in Turin. This contract, 
and others of a similar nature, had 
definite political implications, among 
them being the discouragement of 
Communism among north Italian 
labor by preventing layoffs at Fiat. 


In order to get quantity production 
under way, 120 F-86Ks were to be 
assembled by North American itself 
under the NA-213 contract, approved 
on 18 December 1953. These aircraft 
were to be divided between Norway 
and the Netherlands, while Fiat- 
assembled F-86Ks were scheduled 
for France, Italy, and West Germany. 


The first YF-86K, 52-3630, was 
flown at Los Angeles International 
Airport on 15 July 1954 by NAA test 
pilot Raymond Morris. Powered by a 
J47-GE-17B like the F-86D-40, it dif- 





Above, the prototype F-86K, 52-3630, was a converted F-86D-40 airframe. Its seen here on 9 July 1954 at Los Angeles 
International Airport. (NAA via Scott Bloom) Below, engineering test pilot Ray Morris and flight engineer Ray Richter prepare 


for the maiden flight of the F-86K, which took place on 15 July 1954. Note the small cooling scoop just forward of the wind- 
screen. (NAA via S. Nicolaou) 


~ 





Above, the prototype F-86K takes off 
on its first flight on 15 July 1954. 
(National Archives) 





Below, North American engineer Gerry 
Miller poses with employee Darleen 
Craig and the F-86K. (NAA) 


fered from that model only in the 
longer nose and gun accommodation, 
with length increased from 40.3 to 
40.9 feet. The first production F-86K 
was delivered in May 1955, and the 
120 aircraft were completed by the 
end of the year. 


With the J47-GE-17B yielding 
5,425 pounds military thrust, and 
7,500 pounds with afterburner, the F- 
86K had a top speed of 692'm.p.h. at 
sea level and 612 m.p.h. at 40,000 
feet. However, increased weight 
reduced the climb performance to 
slightly below that of the F-86D. 
Weighing 13,367 pounds empty, 
18,379 pounds at take-off, and 
16,252 pounds in combat, the F-86K 
climbed 12,000 feet per minute and 
had a service ceiling of 49,600 feet. 
Adding two 120-gallon tanks raised 
the gross weight to 20,171 pounds, 





SECOND PROTOTYPE YF-86K, 


SERIAL NUMBER 52-3804 





At right, the second YF-86K at the Palmdale 
Airport on 19 May 1956. (William Swisher) 
Below, with “Live Ammo” installed, the F- 
86K sits on the ramp at Palmdale prior to a 
weapons test flight. Note the forward gun 
ports are faired over. (NAA via Craig 
Kaston) 
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FIRST PRODUCTION F-86K, SERIAL NUMBER 54-1231 





gave a ferry range of 744 miles, and 
a combat radius for area interception 
of 272 miles. 


Four 20mm M-24A-1s were pro- 
vided with 132 rounds per gun, fired 
at 700-800 rounds per minute. No 
provision for bombs or rockets were 
needed for all-weather interception, 
but some F-86Ks were later provided 
with controls for launching two 
Sidewinder (GAR-8) missiles. One F- 
86K was kept in the United States for 
test work. Sixty were delivered to 
Norway in addition to four of the Fiat- 
assembled planes. The Netherlands 
received 59 American-built and six 





Fiat-built F-86Ks. These were later 
modified in Holland with extended 
wing leading edges and tips similar to 
those fitted to the final batch of Fiat- 
assembled F-86Ks. Norwegian pilots 
of the 337th and 339th all-weather 
squadrons were required to be fluent 
in English and have 300 hours jet fly- 
ing experience before they began F- 
86K training. Since flying in Norway 
requires instrument flying some 50% 
of the time, the Sabre’s all-weather 
navigation features were especially 
appreciated. 


All Dutch pilots were also 
required to be fluent in English, so 
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Above, the first production F-86K, 54- 
1231, was retained by North American 
as a development aircraft. The aircraft 
is landing at Edwards AFB with a red 
tail stripe and red wing tip camera fair- 
ings. (Boeing Historical Archives) 


Nos. 700, 701, and 702 squadrons 
found their instrument panels not too 
unfamiliar. Like other MDAP Sabre 
pilots, they were trained in the United 
States at Nellis AFB. (Although all 
instructions and commands were in 
English, of the 500 European and 
Asiatic pilots trained at Nellis in the 
first year, only two failed the course) 


Below left, the first production aircraft on 
an early test flight over Southern 
California. The “K’’s fuselage was eight 
inches longer than the “D”’s to accom- 
modate its 4-gun armament. (NAA) 


The first of the Fiat-assembled 
F-86Ks was flown on 23 May 1955 
by Colonel Arthur DeBolt, who was 
acting as NAA representative in 
Italy. Additional contracts for F-86K 


Above, 1231 banking over Los Angeles 
in preparation for landing. Below, over- 
head view of 1231 over Los Angeles. 
Note wing-walk limitation lines and 
olive drab anti-glare panel. (NAA) 





Above, the eleventh production F-86K, 
54-1241, after rollout at LAX on 5 April 
1955. (NAA via Scott Bloom) 


parts for shipment to Italy had been 
made in August 1954 (70 sets), July 
1955 (56 sets) and December 1955 
(45 sets). The later batch (under NA- 


242), having extended leading edges 
and tips, increased the span from 
37.1 to 39.1 feet. 


Both YF-86K prototypes and 63 
Fiat aircraft were allocated to the 
Italian Air Force in 1956-57, equip- 
ping the 1° Aerobrigata. France 
received 60 F-86Ks from Fiat in 1957, 
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for the 13th Escadre at Colmar, and 
the remaining 88 of 221 Italian-built 





Below, final assembly engine run-up 
line at Los Angeles with three F-86Ks, 
one F-86D and two F-100 Super 
Sabres. (NAA via Scott Bloom) 





1 


Sabres went to West Germany in 
1957-58. 


By 1958, objections to the export 
of F-86Ds (on grounds of security 
compromise) had ended with that 
type’s replacement by F-102As. This 
resulted with 38 F-86Ds_ being 
shipped to Denmark to provide all- 
weather defense. Japan received F- 


86Ds in January 1958 when surplus 
F-86Ds were turned over by the 
USAF. Fifty-nine were received in six 
months, with the first squadron 
becoming operational in August. By 
October, 122 F-86Ds were assigned 
to the JASDF. F-86Ds and Ls would 
eventually equip Indonesia, Turkey 
(50), The Philipines (20), Thailand, 
and Yugoslavia. 





Above, the third production F-86K, 54- 
1233, was tested at Edwards AFB, 
along with 54-1231 and 54-1232. 1232 
was used by project pilot Robert M 
White for Phase IV Performance Test. 
(Edwards AFB History Center) 


Below, roll-out of Italian Fiat-assem- 
bled F-86K at Turin. (Boeing Historical 
Archives) 





NOSE DETAILS 








At left, F-86K test 
nose section mount- 
ed at the Inglewood 
firing range during 
gun tests. (Boeing 
Historical Archives) 
Below, right side 
close-up of the 
lengthened F-86K 
gun nose,. showing 
gun ports and vents 
on 5 April 1955. (NAA 
via Craig Kaston) At 
right, left hand close- 
up of gun ports and 
fuselage vents on the 
eleventh F-86K, 54- 
241, on 5 April 1955. 
(NAA via Craig 
Kaston) At right bot- 
tom, good view of the 
gun ports, landing 
lights, and nose gear 
doors. (NAA via 
Craig Kaston) 
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F-86K PILOT'S INSTRUMENT PANEL 


Photo at right, Boeing Historical Archives. 


@ "COCKPIT _ ... forward view 


“= 0A 








13 14 15 
/ if 











24 23 22 21 


“1, ACCELEROMETER | 
2. COURSE INDICATOR 
9. DRAG CHUTE HANDLE 
< 4 LANDING GEAR WARNING LIGHT 
5. CLOCK 
&. PITCH TRIM INDICATOR a? er 27. RADARSCOPE 


. COMMAND RADIO 8 28. GENERATOR WARNING LIGHTS 
® . 
REMOTE CHANNEL INDICATOR : 29. Ol. PRESSURE GAGE 


« AIRSPEED INDICATOR 
(AIRSPEED-MACHMETER)* 16. STAND-BY COMPASS 30. HYDRAULIC PRESSURE GAGE 


, MISSILE CONTROL PANEL* 17, RIGHT INSTRUMENT SUBPANEL 31. HYDRAULIC PRESSURE GAGE SELECTOR SWITCH 
. TACANALS CHANGE-OVER SWITCH* 18, FIRE-WARNING LIGHT TEST SWITCH 32. DROP TANK EMER JETTISON HANDLE 
. DIRECTIONAL INDICATOR {SLAVED) 19, CANOPY LOCK HANDLE 33. FLIGHT CONTROL ALTERNATE SYSTEM 
INDICATOR LIGHT 
. &-4 SIGHT HEAD 20, LANDING GEAR EMERGENCY HANDLE a 
. ALTIMETER 
MISSILE RELEASE INDICATOR* 21, TACHOMETER AE CS e 
. ATTITUDE INDICATOR 92. FUEL FLOW INDICATOR 


. VARIABLE-NOZZLE INDICATOR 36. MACHMETER (RADIO COMPASS INDICATOR) * 


23. ‘ Y GAGE TEST 
. FIRE-WARNING LIGHTS iitsameeccal is Tae te 37, RADIO COMPASS INDICATOR 


24, ENGINE CONTROL LOCKUP LIGHT {DISTANCE INDICATOR} * 
14, DIRECTIONAL INDICATOR FAST ; 
SLAVE SWITCH 25. FURL QUANTITY GAGE 38, FLIGHT CONTROL EMERGENCY HANDLE 
15, EXMAUST TEMPERATURE GAGE 26. VERTICAL VELOCITY INDICATOR . 99. LEFT INSTRUMENT SUBPANEL 
* Some airnlanes. (Refer te anplicable text.) : {ENGINE CONTROL PANEL) PHG6K-1-00-27 
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F-86K RIGHT HAND PILOT’S CONSOLE 


F-86K LEFT HAND PILOT’S CONSOLE 
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F-86L UPGRADED AIRFRAMES 


Although production of new 
Sabres had ended with the last F- 
86F-40, one last version of the Sabre, 
the F-86L, was to appear. All F-86Ls 
were modernized F-86D-10 through 
F-86D-60 aircraft which had equipped 
twenty Air Defense Command F-86D 
Wings at the end of 1955. 


At that time, the weakest link in 
ADC interception was between the 
radar warning system and the air- 
borne fighters. Defense exercises 
indicated that slow handling of data 
furnished by radar for ground control 
often failed to vector the interceptors 
into position in time to stop attacks by 
jet bombers. At “near supersonic” air- 
speeds, almost instantaneous and 
automatic direction of defense ele- 
ments was necessary. 


The solution was found in the 


Bottom, a new F-86L lands with the 
help of a drag chute after a test hop at 
Fresno. Note the contractors number 
125 was painted on the tail. (NAA via 
Don Spering AIR) 


SAGE 
Environment) System, developed by 


(Semi-Automatic Ground 
the Massachusetts Institute of 
Technology’s Lincoln Laboratory, and 
accepted by the Air Force in 1953. 
SAGE involved a high speed, elec- 
tronic digital computer receiving, pro- 
cessing, storing and displaying air 





Above, converted F-86L, 52-10143, 
during a test flight over North 


American’s Fresno plant. Note the 
lengthened wing and the SAGE anten- 
nae is located on the fuselage just for- 
ward of the left wing’s leading edge. 
(NAA) Below, four F-86Ls fly by the 
laboratory that developed the SAGE 
system. (NAA via Don Spering AIR) 








surveillance information from ground 
radar. This information was transmit- 
ted to the interceptor’s receiver, 
whose converter supplied data, 
together with a heading from the 
interceptor’s own compass, to a cou- 
pler in the cockpit. This “Data Link” 
equipment automatically provided the 
pilot with the correct heading, speed, 
altitude, target bearing and range. 
Enemy evasion tactics would be met 
by appropriate maneuvrers, and no 
voice instructions were used, as the 
interceptor was automatically posi- 
tioned for a lead-collision attack with 
its own E-4 fire control system. 


On 1 January 1956, 2,192 elec- 
tronic kits including spares were 
ordered for the ADC, and F-86Ds 
were scheduled for modernization at 
Fresno AMA and Los Angeles by 
North American personnel. 


Beginning with the oldest aircraft, 
the interceptors were withdrawn from 
ADC squadrons for the program 
“Project Follow-On”, which included 
the addition of Data Link, moderniza- 
tion of cockpit and_ electronics, 
extended wing tips and leading 
edges, and complete “IRAN?” (Inspect 
and Repair As Necessary) treatment. 
These modernized aircraft were then 
re-issued to the ADC with the follow- 


ip 


4402) 


At right, Capt. 
Bill Cato chats 
with crew chief 
A3/C Melvin Hill. 
The Data Link 
antenna, 
between them 
near wing root, 
is the most 
noticeable 
change from the 
“D” to the “L”. 
(NAA via Don 
Spering AIR) 


Below, metal 
coverings were 
erected on the 
ramp at Fresno 
for the purpose 
of testing the 
improved elec- 
tronic systems. 
(NAA via Don 
Spering) 


ing new designations: the F-86D-10 
through F-86D-40 became the F-86L- 
11 through F-86L-41, while the F- 
86D-45 through F-86D-60 became F- 
86L-45 through F-86L-60. 


Modernization of the electronics 
included fitting of an AN/ARR-39 Data 
Link receiver which weighed about 
100 pounds and had its antenna pro- 
truding from the fuselage just forward 


#2 


ore. 
~ 3064Q | 
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of and below the starboard wing, an 
AN/ARC-34 command radio instead 
of the AN/ARC-27, the addition of an 
AN/APX-25 identification radar and a 
new (AN/ARN-31) glide slope receiv- 
er. Data Link installation facilitated 
ground control, increased accuracy, 
and made possible more successful 
attacks. 


First flown in October 1956, the 





reconditioned F-86Ls still retained the 
“D” armament of twenty-four 2.75 
inch rockets and could be distin- 
guished from the earlier aircraft by the 
slightly longer wings, the Data Link 
antenna, and two cooling air intakes 
on the fuselage just aft of the wing. 


Twelve inch wing-tip extensions 
and “6-3” leading edge extensions 
with slats increased the F-86L’s span 





-- like that of the F-86F-40 -- to 39.1 
feet, and the area to 313.37 sq. ft. 
Using the same J47-GE-33 or J47- 
GE-17B as the F-86D, the F-86L had 
similar performance but handled 
somewhat better, with improved turn- 
ing at high altitude with an increase of 
from two to four usable Gs. Top speed 
was 693 m. p. h. at sea level, and 616 
m. p. h. at 40,000 feet at 16,252 
pounds combat weight. Stalling 


At left, North American engineers Andy 
Nalbandian, Roy Rodenberg, and Sam 
lacobellis in front of the Fresno plant 
and a freshly modified F-86L. (NAA via 
Don Spering AIR) 


speed at 18,484 pounds take-off 
weight was 130 m. p. h. Rate of climb 
at combat weight was 12,200 feet per 
minute at sea level, and service ceil- 
ing was 49,000 feet. z 


Incorporation of SAGE in the 
Sabre stretched the useful life of the 
interceptor version, developed in 
1949, to fill the gap until production of 
the supersonic, missile-launching, F- 
102A and F-106A could be complet- 
ed. As these Convair delta-wing inter- 
ceptors replaced the Sabres in ADC 
wings, the F-86Ls were transferred to 
Air National Guard units. 


In 1957, the ANG received its first 
25 F-86Ds from storage, and issued 
them to the 159th FIS squadron at 
Jacksonville, FL. Eight other ANG 
squadrons received F-86Ds in 1958, 
with 25 aircraft going to each 
squadron. The first ANG all-weather 
interceptor squadron to receive the F- 
86L late in 1957 was the 108th in 
Chicago, IL. F-86Ls were later sup- 
plied to 23 more ANG squadrons, of 
which six were still using these air- 
craft in 1962. 


BLOCK NUMBER DESIGNATION 


et: fe) ee... AFSO-518 thru -553 

me :Y-) Men -Y... AF5O-554 thru -576 
AF50-704 thru -734 

ett) ova... AFS1-2944 thru -3131 


F-86L-262 


- AF51-5857 thru -5944 


et fo) ... AF51-5945 thru -6144 


er Se ML... AFS1-6145 thru -6262 
AF51-8274 thru -8505 
tea... AF52-3598 thru -3897 
tte) ey... AF52-3898 thru -4197 
Ley -To) ee LOW... AF52-4198 thru -4304 
AF52-9983 thru -10176 
ert REY... AFS3-557 thru -781 


F-86L-60 


... AF53-782 thru -1071 


Some airplanes within the 
serial numbers given are still 
F-86D Airplanes because the 
modification (‘Project Follow- 
on,” which changed F-86D 
Airplanes to F-86L Airplanes) 
was not made on all F-860 
Airplanes. 


AF53-3675 thru -3710 
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US AIR FORCE #-86L-16 
AF SERIAL NO. 50-5354 


F-B86L-1-93-514 
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“SAGE” DATA LINK SYSTEM 





The AN/ARR-39 fire control data link system received in-flight instructions as transmitted by ground control. The receiver was tunable 
between 225 and 399.9 megacycles (mc) to provide a total of 1750 channels spaced 0.1 mc apart. Each of the channels had 25 subcarri- 
ers, which made a total of 43,750 channels. Any 20 of the 1750 channels can be preset before flight. A selector knob on the receiver con- 
trol panel permits selection of any of the 20 preset channels. 20 channels with 25 subcarriers gave the pilot a total of 500 channels to 
select from. Additionally, the system could be set up so that 16 airplanes could be controlled independently on the same subcarrier. 


CU-469/ARR-39 DATA LINK COUPLER 


PP-1236/ARR-39 RECEIVER POWER SUPPLY 


CV-282/ARR-39 SIGNAL DATA CONVERTER 


PP-1398/ARR-39 CONVERTER AND COUPLER 
POWER SUPPLY 


ID-524/ARR-39 INDICATOR® 


C-1672/ARR-39 CONTROL PANEL 


AT-256/ARC ANTENNA 


6 OACAIRPLANES CHANGED R-574/ARR-39 RECEIVER 


BY T.O, LF-86L-508 
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SIGNAL DATA RECORDING SYSTEM 








RH CIRCUIT-BREAKER PANEL 
.® NAFFARS SIGHT 
NADAR START * 


SIGNAL DATA RECORDER PANEL* 
* NADAR CONTROL SWITCH * ————— 


NADAR 
VIBRATION MOUNT t— 


RH NO. 1 EQUIPMENT 


BAY (ACCESS N) 

© “TAPE RECORDER 
115V AC 380-1000 
CPS” FUSE 


NO. 2 EQUIPMENT BAY ACCESS 


LH MAIN RELAY PANEL 
* MONITORED TAKE-OFF (MT) 


RH CONSOLE SWITCH PANEL 
¢ “NADAR" FUSE 


* AIRPLANES CHANGED BY T.O. 1F-86-549 
t AIRPLANES NOT CHANGED BY T. 0. 1F-86L-537 


+ AIRPLANES CHANGED BY T.0O. 1F-86L-537 
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AURORA 1/48 SCALE F-86D SABRE DOG 






































NORTH AMERICAN 
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At left, box top of the Aurora 
F-86D. The aircraft are depicted 
in da-glo red. They were flown for 
a short period of time in these 
colors while being tested at 
Edwards AFB. They are also 
depicted with 5” HVAR rockets 
on the wings, as was the practice 
of both Aurora and Lindberg at 
the time. (Box top via Tom 
Graham) 


As was typical of the early 
Lindberg kits, its F-86D looked 
generally like the real aircraft. 
The many inaccuracies were 
usually the result of using prelim- 
inary drawings and photos of pro- 
totype airframes. The kit was pro- 
duced with heavy rivets, a crude 
pilot figure, and eight 5” HVAR 
rockets under the wings. 


At left, original Lindberg box 
from the 1950s. Below left, the 
1990 re-issue of Lindberg’s kit. 


Below, the original 1950s kit 
as built in 1955, long before any- 
one thought about body-putty, 
spray paint or authentic paint 
jobs with resin and photo-etched 
update sets. State-of-the-art 
model building was to glue it 
together, use the kit’s decals, add 
a little red and black trim for color 
and your finished. 


RAREPLANES VACUFORM 1/72 SCALE F-86D SABRE DOG 


Rareplanes produced an 
RARE IETS 128 SOS.LE VACUUM EOSMED MODEL AIRCRAFT KEP 


excellent vacuform kit of the 
Sabre Dog in 1974. The kit con- 


tained very good surface detail, inode In spre, le antares, 
and landing geat from ‘the Eu gage teeseemremrns 
Hasegawa F-86F kit could be Kons 0 adsl decals at your ohoiow, 


used to complete the kit. Decals 


were not provided, but an excel- 4 

lent set of drawings were provid- North American F-S6D Sabre 

| ed including the three marking 

profiles seen below. The kit was 
molded with the longer F-86L 
wings. These had to be cut down 
for the F-86D version. This kit was 
much more accurate than the 
Airfix kit which followed it, and on 
a par with the newer Hasegawa 
kits because of its superior sur- 
face detail. The kit could still be 
useful by utilizing the longer wing 
on the Hasegawa kit, and thus 
creating an F-86L (kit provided by 
Joe Altnether). 








F380 Sobre, serial BO097 af S20nh FES, 
B20 FON, 'Geluer Tigers’, Natural metal finish 
with Olive Oreb antiglers penel. Mouth hes 
Gleck Hos, White teth, Rad nities, Fusalage 
string, manooy. vertionl tall. wing tips and wing 
tank moon ic Midi Blue with White ster trim. 
Black, coves and lettering. 


urrey, England 


§ 


©. 280-20 Sabre, serial 61-2089, based at MeConne!l APE. 
Highly-polished metal finish with Light Gray under 
surfaces. Orange Qaygio on vertical tall, nose and rear fuselage. 


Matt Black anti-glare pene! and canapy frame. 
Whee Aon tell, Cases and lettering Black. 
Grey fin tip and rudder. 


RAR Enianes, 18 Hivfard Pisce, Earlawand, 


E.260-50 Sabre, serial S20947 of €¢h FID, OS PI, 
Misawa Jangn 1989. Natural metal finish with Olive 
Drab anthglare panel, Coleur bends are Red eciged 
with Glock. Yall checks are Ned enc Black with Black ; 
borders. H inged seneay freme is Red with orew rapes a sniiois Black anes and lettering, 
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1/48 (1/50) SCALE F-86D from MARUSAN, ARC EN CIEL, & ENTEX 


Which of these three kits was 
produced first is unknown, though 
my bet is the Marusan kit. The 
Marusan kit at left came with 
Japanese markings, and the box 
is marked as 1/50 scale. The kit 
features a removable radome 
with radar dish, three ground 
crewmen, a rocket armament 
cart, removable tail and cradle, 
removable engine and cart, 
boarding ladder, retractable land- 
ing gear and doors, posable slats, 
posable speed brakes, posable 
rocket tray and posable canopy. 


Below left, the Arc En Ciel kit 
is marked as being 1/48 scale 
instead of 1/50. The blue and 
white box art is very well done 
and illustrates aircraft from the 
68th FIS. The kit’s decals are for 
this squadron and for a Japanese 
Self Defense Force aircraft. 





Bottom left, the Entex kits 
box is also marked 1/48 scale 
and also provides decals for 68th 
FIS as in the Arc En Ciel kit. All 
three kits are fitted with aft fuse- 
lage cooling scoops, common to 
the F-86L or late model F-86Ds 
that went through a rework pro- 


NORTH AMERICAN SABRE JET Siam IN Ws) Seles Ain ell) 
7 _ f — em, 86Ds operating out of bases in 
Japan. 





Upper right, Entex catalog 
illustration of the completed 
Entex offering. The _ illustration 
shows all of the many features of 
this interesting kit. (via Mike 
Castro) 


North American © 


* 1/48 scale model : 

* ROTA . At right, three photos of the 
‘ stew and toons _ Entex kit built with decals for an 
# 40° long _ F-86D assigned to 520th FIS. 
The kit was built by Mike Castro. 
Mike left the slats extended and 
the flaps lowered. He added a 
pilot figure to give the impression 


of the aircraft being taxied. 


This kit was also released as 
a UPC kit in the 1960s. 
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The North American F86 Sabre had 
its maiden flight in October 1947. ht 
was Virtually a jet engine with 
wings--ton speed 660 MPH. Its main 
armaments consists of 24 Mighty 
Mouse Rockets, which fitin a 
retractable fuselage tray. 

The Entex model has movable 
flaps, rudder, ailerons, and retractable 
under-carriage. Engine and tail 
sections can be rernoved. Dollies for 
fuselage, engine and rockets are 
included. 

This kit is precolored, highly 
detailed and contains over 125 pieces. 
The model is 10 1/4” long. 


NORTH AMERICAN 
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1/48 SCALE 


No. 9069. 

Shrink Wrapped 

Standard Pack: 12 

Carton Weight: 8 ibs. 

Pack Size 13 3/4" 8 L/Ae % 2° 








AIRFIX 1/72 SCALE F-86D SABRE DOG 






















1/72 SCALE Unassembled Model Ki. 
Molded in Color : ae 
ASSES 8 Years thru Adult 


Photos of Actual Model 


The Airfix 1/72 scale kit was 
offered in 1970s and was most wel- 
comed in spite of its inaccurate intake 
and nose section. The kit featured 
optional position speed brakes and 
rocket tray. A pilot figure was also pro- 
vided. Decals were the colorful shark 
mouth markings of the 520th FIS. 


Upper left, the original Airfix box. 
Left, the 1978 US Airfix re-issue of the 
F-86D included markings for an air- 
craft from the 30th FIS. Below left, in 
1982 the kit was re-issued again by 
MPC. The decals remained the same 
as in the US Airfix offering. 


Bottom, original Airfix kit as built 
in 1976. It was built with the kit decals 
for the 520th FIS squadron. 


COLLECT-AIRE 1/48 SCALE F-86D/K/. SABRE DOG 


F-86D/K/L 
See 





The Only Model of this 
; Great Cold War Warrior! 


Kit Consists of Quality Hesin Castings 
with Fine Engraved Detail! Metal 
Parts! Full Cockpit Detail! Clear 
Vacform Canopy! 2 Separate 


Foselages! DAL and K w/26mm Guns! 
Open Airbrakes! Drop Tanks! 
Sidewinders! Open Radar Nose! 
Beautiful Custom Decals! 860, 
“Geiger Tiger”; 86L, Calf, and HLH, 
ANG, 85K, Haly and Germany! A 
Beautiful Addition to Your Collection! 


Recomrmerdded tor collectors 
and experienced modelers. 


PRO-TECH SERIES: KIT #4846 


A CUSTOM 1/48 Scale 
LIMITED PRODUCTION KIT! 


Collect-Aire Madels, Inc. 





The resin kit comes with two 
fuselages, one for the F-86K gun- 
ship and one for the F-86D/L ver- 
sion. Decals are included for an F- 
86D of the 520th FIS, F-86Ls from 
the California and New Hampshire 
ANG, and Italian and German F- 
86Ks. Review model courtesy of 
Collect-Aire. German F-86K built 
by Lee Reinitz. 
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In 1996, Hasegawa released a 
1/72nd scale kit of the Japanese Self 
Defense Force F-86D Sabre Dog. 


The kit provides decals for three air- 
craft of 101st squadron, 3rd AW, and 
one aircraft from 103rd squadron, 2nd 
AW and one from 105th squadron, 
3rd AW. The model in the two photos 


HASEGAWA 1/72 SCALE F-86D SABRE DOG 


at upper right represents an aircraft 
from the 101st squadron, 3rd AW. 


A second kit in USAF markings 
for the 4th FIS and the 327th FIS was 
also released in 1996. The three pho- 
tos at middle right illustrate the 4th 
FIS F-86D. The bottom two photos 





illustrate a 320th FIS aircraft. Decals 
are from Aero Master and the kit was 
built by Mike Castro. The large aft 
fuselage cooling scoops, although 
common to F-86Ds_ reworked in 
Japan, were seldom seen on US 
based F-86Ds as most had been con- 
verted to F-86Ls. 








Fo 


E 





VERY DARK ..” 
BROWN ——~-" 


SCALE IN FEET 


- FUSELAGE 
REFERENCE 


‘Suen DIHEDRAL 3° 


FRONT VIEW 


if] 
. B 
= 
i 9 3 SN 
FUSELAGE 
REFERENCE pas Sees # 2 : - 
LINE 





SECTION A-A SECTION B-B SECTION C-C SECTION D-D SECTION E-E 


FUSELAGE | 
CROSS SECTIONS 
a 
SECTION J-J 
FUSELAGE 
2 REFERENCE - -- Seesabcaanclsenact Salk span % wie . 
SEGTION K-K pa 
RUDDER SECTIONS 
SECTION H-H VIEW OF TAIL 


SECTION G-G (LOOKING FORWARD) 











SECTION F-F 





1 IN, BLACK yoo FUSELAGE LIGHT 
ANTI-GLARE STRIPES (FOOT GUIDE)~-y i 


PAINTED AREA ! a 
(DULL OLIVE GREEN}--..; : 





FUSELAGE 
————- REFERENCE 
LINE 





“BEWARE OF BLAST" 
DECAL (RED LETTERING 
ON WHITE BACKGROUND, 
BOTH SIDES) 

















SPEED BRAKES / 
(BOTH SIDES) 





96 











sok dabre Jet 









3 
a 
2 
RO 
o> 
a8 
g 
& 
gaa = i 2 
aes ng U 
ite, es 
bare SECTION L-L gz 


WING SECTIONS 



















§ 
(Ta 


GREEN NAVIGATION 
dul 
a/t- 


(sadis HLOd) 4 
aqu ‘NI 


SS 
SECTION N-N 


STABILIZER SECTION 














aes 
ON | 
ff ta H i 
f ce = 5 
é aa i = ES 
4 = g s uw >m 
ee 5 = 
i 7. s 
io) —_ 
| kK 
a fo} 
~ 2 fea) 
ie 
1/72 Scale Fiat built F-86Ks, F-86Ls and late reworked F-86Ds 
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